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more expertise, know- 
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I Mobile Website Optimization Software 
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Editor's Note 



Fach month as we work to select a "Mad Reader Mod" winner from all of the 
entries we receive, I am exposed to large doses of your passion and enthusiasm. 
Many of you have an uncanny knack for reshaping your PC cases to reflect 
your personal style, favorite game, or latest pop culture indulgence, and it often 
makes me look at my case at home with a tinge of regret. 

Don't get me wrong, I have a pretty decent case. It's a great-looking, popular 
model from a top manufacturer, and I can find no intrinsic fault in it. But the stuff 
that some of you can do with aluminum, steel, acrylic, and wood (See also: the 
cover) just frequently blows me away. 

If, like me, you are inspired by the colors, craftsmanship, and powerful imagery 
you are seeing on cases at a friend's place or at LAN parties but don't know a Dremel 
from your elbow, this issue is for you. We went out and talked to some of the folks 
who create the art you see on the cover of CPU and 



elsewhere, and tapped into their years of expertise 
to help you find the path that they walk when 
they do that voodoo that they do so well. 

Speaking of cases, we have noticed an 
increasing number of companies extending 
their product lines into the value segment 
of the market, so we thought we'd take a 
look and see how much case you can get 
for less than a hundred bucks. We were 
pleasantly surprised; check it out 
starting on page 16. We also have 
a nice roundup of RAID controller 
add-in cards on page 22. It's true 
that today's enthusiast motherboards 
are extremely helpful in setting up 
convenient RAID configs, but these 
cards will expand your options, save you 
some valuable CPU cycles, and more. 

Once you've digested all of that, be 
sure to peruse our usual complement of 
hardware, software, and intel. Enjoy! 
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Chris Trumble, Publication Editor, CPU 
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HARDWARE 




iBuyPower Wants 
To Laser Your Case 

Some users are just fine with a run-of-the-mill, boring beige 
case. Then there are those who prefer something a little 
more attention-grabbing. For the latter there's iBuyPower's 
new case laser engraving service. As Darren Su, company 
vice president, puts it, "our commitment to building the 
best gaming computers possible extends beyond simply 
incorporating the latest and greatest components." iBuyPower 
is offering five custom graphics for the job, or you can upload 
your own black-and-white or grayscale design, name, quote, 
gaming handle, etc. You're limited to one line of 35 characters 
(that includes spaces), and the font is Arial by default. We 
don't think we need to point out that "laser engraving is 
permanent" so "make sure all content is correct before 
submitting your order," but we will anyway. ■ 



Compiled by Blaine Flamig 



USB 3.0 Is Sweeping The Land 

"Emergence" was the main story for the USB 3.0 standard in 
2010, according to InStat. This year promises much bigger things, 
as the researcher is forecasting nearly 80 million devices enabled 
with SuperSpeed USB will ship. In-Stat expects AMD chipsets 
integrating USB 3.0 into the core logic to drive the movement, 
with Intel's Ivy Bridge chipset to follow next year. Although 
mobile phones are a primary driver for USB overall, In-Stat 

claims, mobile phones 

sporting USB 3.0 abilities 
shouldn't turn up until 
2013. When they do, a 
new SuperSpeed USB 
connector for phones will 
accompany them to kick 
microUSB ports to the 
curb. Overall, more than 
3.5 million USB devices 
shipped last year, In-Stat 
states, with Hi-Speed 
USB making up more 
than 75% of that total. ■ 
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Japan Claims World's Top Supercomputer 

A supercomputer able to compute more than 8.162 petaflops per second (or 8.162 quadrillion 
floating-point operations per second) has put Japan in the No. 1 position on the 2011 list 
of Top 500 Supercomputers. The distinction is determined using the LinkPack benchmark, 
developed "to solve a dense system of linear equations." Japans 672-rack K Computer, housed 
at the RIKEN Advanced Institute for Computational Science in Kobe, unseated last year's No. 
1 Tianhe-IA system located in China on the list, now in its 37th iteration. Impressively, the 
K Computer isn't even expected to be completed until next year. Currently, it offers 68,544 
SPARC64 Vlllrx CPUs, each sporting eight cores. That's 548,352 if you're curious, or double 
the amount of any other SC in the Top 500. In fact, Top500.org states the K Computer beats 
the list's next five SCs combined for power. Intel supplied 77.4% of the processors in the Top 
500 systems, with Westmere CPUs appearing in 169 systems. ■ 



Dead Computer Room 

Besides reportedly being a graphic 
artist, sculptor, and "space-time 
continuum compositor and a street 
actor," here's what we know about 
Polish designer Marek Tomasik: He's 
welcome to remodel any room in our 
house whenever he pleases. Using only 
wood and decades' worth of discarded 
computer parts, Tomasik constructed 
his own Dead Computer Room, also 
known as "You Sometimes Have To 
Be Open," in a space measuring 16 x 




13 x 15 feet and located within a casue 
in Poland. Constructing the room 
reportedly took roughly three years. A 
3D panoramic tour guaranteed to blow 
the mind in a Terry Gilliam's "Brazil" 
meets The Wachowskis' "Matrix" sense 
is available at www.instalacja.oksir.eu. 
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If your digicam is gathering dust 
these days because you're devoting all 
your photo-ops to your smartphone's 
camera, give Kodak's new Trade-In and 
Recycling Program (U.S. customers 
only) consideration. Beyond D-SLR 
and point-and-shoot models, Kodak 
is also taking video and film cameras, 
accessories, digital photo frames, and consumer printer models of any brand. In return, 
you'll be eligible for cash and a "valuable offer" at the Kodak Store — if the gear passes 
inspection. Shipping is free, and you'll receive an instant quote, but if your gear is found to 
be substandard, Kodak will graciously provide you with recycling options. Kodak worked 
on the project with Smash Direct, the program's fulfillment partner. ■ 



Kodak Wants Your 
Used Cameras 



Razer Does Double 
Sensor Duty 




What do you get when you pack both an 

optical and laser sensor in a mouse? Besides 

"enhanced tracking accuracy," you get 

Razer's 4G Dual Sensor System, "built to 

deliver the next level competitive edge" in 

the company's gaming mice beginning with recently released new versions of the Mamba 

($129.99) and Imperator ($79.99). Beyond 6,400dpi tracking and being "primed to 

optimally track your swipes more rapidly and accurately," the system "lets you determine 

the cutoff height for tracking to stop when the mouse is lifted from the surface." In case 

you're wondering, Razer states that's "especially important for gamers who pick up their 

mice to accommodate wide swiping motions, such as low sensitivity FPS gamers." I 
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Profile Creation 



Nuance Releases New & Improved Dragon 

We've come to expect faster performance and better accuracy 
from each release of Nuance's Dragon NaturallySpeaking, 
and the recently released 11.5 (free upgrade to existing 11 
users; otherwise $99.99) doesn't disappoint on those fronts, 
including with a stated 35% reduction in errors from Dragon 
9. Considering the social networking age we currently reside 
in, it's not too surprising this new Dragon also includes 
support for voice commands that can automatically post 
your Facebook and Twitter updates without needing to have 
either service up and running thanks to the use of stored 
authorization tokens. Also worth noting is version 11.5's 
new Dragon Remote Microphone app (available in the App 
Store) that essentially transforms an Apple iOS 5 device into 
a "wireless microphone" so that via Wi-Fi you can control a 
desktop or notebook via voice commands without a headset 
or those messy wires. ■ 



Choose a speech device 



Most people use 2- '•? ::- : . £."ef-:"c :~-e:: 7 to ther zorr.puter with a . Speaking directly with a microphone is 

the recommended way to start, Yo. :?- ■? so • e:ord your voice with a rec e» and transfer the files to your 

computer so Dragon can transcribe them, You can if you want to use an additional device, 

More information about the Dragon Remote Microphone App!>:.= S :- : •? . r- ■=.- e in Help , 



<L 



Microphone (live dictation): 
o Mic-In jack [most cc---:'"' 
OUSB 
O Bluetooth 

Dragon Re'-::f • :■ ".■: -.;-e Application 
■ \ Line-In jack {not recommended) 
Recorded audio devices: 

Handheld or smartphone with recording application 
Q Digital audio -ezz^ze- -z.cies ,wav r .mp3 r ,wma r ,dss r ,ds2) 



AMD Moves Away From BAPCo 



In a June 21 blog post, Nigel Dessau, AMD senior VP and chief marketing officer, announced that AMD has resigned from 
BAPCo and will explore "options to encourage an alternative consortium, one that will deliver unbiased, representative 
benchmarks and promote more transparency for our industry" to "give consumers and business users an accurate, honest 
measure of what they can expect from their PCs and mobile devices." AMD stated in a release it would pull its endorsement 
of SYSmark 2012, noting it will only "endorse benchmarks based on real-world computing models and software, and 
which provide useful and relevant information." Dessau wrote that AMD's primary beef with SYSmark is that it's "not only 
comprised of unrepresentative workloads (workloads that ignore the importance of heterogeneous computing and, frankly, 
favor our competitor's designs), but also it generates misleading results" that can lead to poor buying decisions. ■ 



Bigfoot Networks Spreads ASD Joy 

Attention users of Bigfoot Networks Killer 2100 network 
cards and Killer E2100-based motherboards. You now 
have access via a download at bigfootnetworks.com/ 
ASD to the same Advanced Stream Detect technology 
previously available with the company's Killer Wireless 
N Adapters. Bigfoot Networks announced at Computex 
it is making ASD, which "classifies all network traffic 
automatically and prioritizes streams which are particularly 
sensitive to network performance," available free for all its 
network platforms. The company states that ASD means 
a user watching an HD video stream can simultaneously 
play frames, send IMs, and download large files without 
hiccups. Usage-wise, ASDS gives "latency-sensitive apps," 
such as Skype and online games, top priority, while 
streaming video and other apps requiring more bandwidth 
but still being latency sensitive come next. Lowest on the 
totem pole are file downloads. I 
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Killer 2100's Advanced Stream Detect" *lu 
classifies your PC's network traffic and 
prioritizes your applications* network access. 
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Software Shorts 




A Quicker Way To Back Up Photos 

Chances are you already have a Dropbox account. If you also have a photo snapping- 
capable iPhone, iPad, or iPod, do yourself a favor and consider dropping 99 cents 
on the QuickShot With Dropbox app in Apple's App Store and take the worry and 
effort out of manually backing up your device-based photos. As described by the app's 
developer, with QuickShot every picture you take is "immediately uploaded" without 
any extra action on your part. Features include multiple photo uploads, continued 
uploading even if you close the app, geotagging, preserved image metadata, front and 
back camera access, setting focus and exposure via taps, upload path configuration, 
and flash mode configuration. Support for videos and HDR are missing, although 
video support is said to be coming. ■ 



SuVolta 
Technology 
Puts The 
Shrink On 

Power consumption and bat- 
tery power are big issues when 
it comes to mobile devices, so it's 



understandable that SuVolta, a 
Los Gatos, Calif, -based startup, 
is generating sizable buzz with 
its PowerShrink technology. The 
company states PowerShrink 
"reduces the power consumption 
of CMOS ICs by 2X or more" 
without a hit to performance 
and while improving yields. To 
date, SuVolta CTO Dr. Scott 
Thompson says "semiconductor 
process technology innovat- 
ion has primarilv focused on 



increasing performance 



in semiconductors today is 
not performance but power." 
SuVolta's approach addresses 
the issue by "significantly 
reducing transistor threshold 
voltage variation and therefore 



voltage van 



scaling. Ihompson further 
states SuVolta's "DDC sub- 
micron technology addresses 



threshold volta 



limiting random and other 
sources of dopant fluctuation 
while simultaneously improv- 
ing carrier mobility and reduc- 
ing device capacitance so as to 
maintain circuit speed at much 
lower power." Already, Fujitsu 
Semiconductor has licensed 
the technology ™ 
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Online Gamers, 
Researchers Know Your 
Next Move 

North Carolina University researchers claim 
they've developed a way to "steer players to 
the parts of a game they will enjoy most" 
using research gathered from analyzing the 
behavior of 14,000 WoW players. They also 
state game makers could use the research 
to create new game content. "We are able 
to predict what a player in a game will do 
based on his or her previous behavior, with 
up to 80% accuracy," says NC State Ph.D. 
student Brent Harrison. Upon noting the 
order in which gamers earned achievement 
badges, researchers noted the degree "to 
which each individual achievement was 
correlated to every other achievement." They 
then identified groups of closely related 
achievements dubbed "cliques" that helped 
predict behavior. Interestingly, researchers 
found highly correlated achievements didn't 
necessarily have any obvious connection. ■ 



1 Gbps For $70? It's True 



Verizon Wireless has a big bark, so there's a good chance you heard in mid-June that it 
began rolling out its 4G LTE coverage to 19 more U.S. cities, bringing the total to 7 A 
metropolitan areas. An impressive bark came from smaller dog Sonic.net in roughly the 
same time period when the California-based ISP started rolling out new lGbps fiber 
home service for a nickel under $70 per month, and that price includes two phone 
lines and unlimited long-distance calling. Sonic.net gained attention in 2010 when 
Google tabbed it to operate its fiber-to-the-home network at Stanford University CEO 
Dane Jasper told Ars Tech that the newer 700-home deployment that's expected to be 
complete by year's end is a trial that will determine if "we have a complete picture of the 
economic model." Jasper believes, however, "that fast service for a low cost is possible." ■ 



IPv6 Meets The Real World 

"A remarkable success." That's how John Curran, the American Registry for Internet 
Number's chief executive, summed up World IPv6 Day held June 8 globally to 
real-world test the Internet's next-gen addressing protocol. Among the hundreds of 
companies that transferred all functionality to IPv6 were Akami, Facebook, Google, 
and Yahoo!. Although no major issues were reported following testing IPv6, which 
bumps up IP address sizes from 32 bits to 128 bits, testing reportedly only involved 
upward of 0.5% of all Internet traffic worldwide. The Internet Society, which 
sponsored the 24-hour test, stated "the vast majority of users were able to access 
services as usual," although in "rare cases" some users ran into impaired access with 
some sites. Overall, the Internet Society stated World IPv6 Day demonstrated major 
sites are "well-positioned for the move to a global IPv6-enabled Internet." ■ 



Site Seeing 

Got Something To Say? Tout It I npririp rn m 



When the Big Aristotle, Diesel, Superman, and man of a 1,000 other 
nicknames Shaquille O'Neal retired from the NBA in early June, he 
didn't send a ho-hum announcement over the wire. Instead, he "touted" 



is intentions to 



followers bv wav of Tout.com, a new social 



network specializing in real-time video 
status updates." Rather than textually share 
experiences in 140 characters, the San 
Francisco-based service (still in beta but 
offers a free app in The App Store) delivers 
"life as it happens in full color, sound, and 
motion." Forbes.com writer Bill Barol wrote 
that in 15 seconds, O'Neal put Tout.com 
on the map; previously, it "had zero profile." 
Reportedly, in the three hours after O'Neal's 
initial tout, Tout.com registered 500,000 
views. Not too surprising, considering Shaq. 
the social media network," has roughly 4 milli 




Decide.com Is "Backed By 
Science, Not Marketing" 

Anyone who has bought hardware has experience at least a 
brief moment of trepidation before pulling the trigger. 
"Am I making the right decision?" "Have I overlooked 
something better?" "Can I find a better price?" 
Decide.com, a new site from Farecast.com founder 
Oren Etzioni, aims to relieve that pressure and doubt 
by telling you to "Wait" or "Buy" using algorithms 
that monitor various predicators. Specifically, the site 
makes "model predictions by matching hundreds 
of thousands of devices to their model lineages and 
applying advanced machine learning and text mining 
algorithms." Price-wise, Decide.com's algorithms use 
"billions of observed price movements and over 40 
distinct factors." Further, vou can use Decide.com's 



the self-dubbed "emperor of 
>n Twitter followers. ■ 



changes, rumors, and proc 
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Maximus IV Gene-Z 

• Intel® LGA 1155 socket 



Maximus IV Extreme-Z 

• Intel® LGA 1155 socket 

• Intel® Z68 chipset 

• Lucid® Virtu™ switchable graphics 

• 3-Way SLI™ support 



No matter how you want to get to the top in gaming or overclocking, ASUS Republic of 
Gamers (ROG) series motherboards are the choice of champions everywhere. They've been 
used to blow away overclocking records, and handle the most demanding benchmarks ever 
conceived. Nothing is overlooked in an ROG series motherboard - each motherboard is feature- 
packed for superior performance and maximum pwnage in any battlefield anytime, anywhere. 



R8G MBTHERBBARD FEATURES: 

Multi-GPU Support 



ROG Connec 



UEF! BIOS with GPU.DIMMPost 



fireX™, ROG series motherboards support 
multi-GPU for uncornpromised graphics 




addition to mouse 



iheck the status of yc 



ana memory timing, leaving more time 
to strateqize the climb to the top. 



The World's Best Selling and Most Award Winning Motherboards 



■ : or more information visit asusrog.com 




GROUP 



Job(s) Of The Month 



FRDNTSIDE 

DIGITAL ECONOMY 



If you think the new darling of the Internet economy, Groupon, has a daily deal for its millions of 
bargain-hunting members, you should take a look at its job listings board. There may be a deal here 
for techie job seekers, as well. 

As the daily deal company celebrates its recent IPO, it's looking to add loads of staff to manage 
this meteoric growth. With offices in Chicago and Palo Alto, Groupon has dozens of openings just 
in the Engineering department. The company is looking for a builder of Web apps, test engineers, 
and specialists in email, iOS, Android, and Ruby on Rails. Just starting out? Last time we looked, 
there were two entry-level posts for software engineers, one in California and the other in Chi- 
town. Even if you just have a B.S. in Computer Science and can prove you are skilled in the modern 
programming languages (plus have some cool software projects to show), you could be learning 
your trade at one of the hottest online brands. Apparently, the job market's recovery starts here. 

www.groupon.com/jobs 



"It's My Life" - 
Smartphones 
Take Over 

With about a third of Americans now using 
smartphones, most say they make use 
of all their features and consider them 
indispensible. More than half (55.9%) 
say they prefer accessing the Internet on 
their handheld device over using a PC. 
A Prosper Mobile Insights smartphone 
survey taken in May also asked its panel 
of mobile subscribers which description 
best describes their smartphone use. Fully 
52% agreed with the statement: "I use my 
smartphone for all of the 
functions . . . it's 
my life." 




The Computer 
Generation 

Computers have almost caught up with 
television as the most commonly used 
device by children in U.S. households, 
according to the Joan Ganz Cooney Center, 
which studies children and media use. 
The Cooney Center recently surveyed U.S. 
households and asked parents which of the 
following devices their children ever use: 



TV Set 


95% 


Computer 


85% 


TV/Video Game Console 


68% 


Handheld Video Game Device 


55% 


Video Games 


55% 


Portable Music Player 


40% 


Cell Phone 


35% 


Internet-enabled Mobile Device 


14% 


None of These 


3% 




The Twitter Gap Have You Ever Heard 

of Twitter? 

There is a vast difference between the number 

of Americans who are aware of Twitter and the 2008 5% 

number who actually use _ 2009 26% 

the service, 

according to 

Edison Research. J t~ 2011 92% 




Do You currently 
Use Twitter? 




2008 


<1% 


2009 


2% 


2010 


7% 


2011 


8% 
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□ REAM HARDWARE 




Speed kills? Not in IT. And with enough speed, you can get a really good view of the world 

although there are other ways to do that. 

by Marty Sems 

Geo-Cosmos 

Mirror, mirror, hanging high, show our planet from the 
sky. You can really keep an eye on things at Tokyo's Mirai- 
kan National Museum of Emerg- 
ing Science and Innovation (www 
.miraikan.jst.go.jp/en ), although 
you might get a kink in your neck. 
Just over 59 feet up hangs the Geo- 
Cosmos, a spherical display nearly 
20 feet in diameter. Mitsubishi 
Electric ( www.mitsubishielectric 
.com ) and friends built the alumi- 
num globe with more than 10,300 of the company's 

modular Diamond Vision OLED panels, each of which is about 3.7 inches square. As part of the museum's Tsunagari project, the Geo- 
Cosmos will sometimes be tuned into a 10MP projection of Earth as seen from space, thanks to a feed from weather satellites — 
something a bit more ambitious than a disco ball, Death Star, or Eye of Sauron, we have to admit. I 

Micron RealSSD P320h 

Back in CPUs birth year, a seminal column entitled "Extreme Hardware" celebrated Seagate's 

amazing ability to cram 181GB of data into a mere 12 hard disks for the low, low price of $1,800. 

Few storage drives have since made it in, but perhaps it's time for us to get Real. Micron 

( www.micron.com ) claims that its new enterprise PCI-E SSD can do 3GBps sequential 

reads, with max random access ratings of 750,000IOps reading and 34l,000IOps writing. 

It's just the ticket if your army of henchmen tend to bum rush your server when there's a new music 

video from OK Go. The RealSSD P320h is all Micron, with 34nm SLC ONFI 2.1 NAND, parity 

RAIN (redundant array of independent NAND, as the company puts it), and a bespoke controller. 

Power consumption is just 25W, and latency is a blink-and-you'11-miss-it 50 us or less. Drives are sampling 

now, with mass production of 350 and 700GB editions slated for Q3. Elsewhere, OCZ (www.ocztechnology.com ) 

claims that its new Z-Drive R4 PCI-E SSD can write random 4KB files at 2.7GBps and 330,000IOps. ■ 

Copenhagen Suborbitals HEAT-1X 

Conditioned as we are to highlight expensive new tech of dubious usefulness, we now present, by way of penance, this dirt-cheap, 
old-school thrust at the very heavens. Something is rocketish in the State of Denmark, and the implications could reach far, indeed. 

Using less than $75,000 in donations, a nonprofit group calling itself 
the Copenhagen Suborbitals ( www.copenhagensuborbitals.com ) put 
together a potentially space-worthy launch vehicle. They recently test- 
launched their HEAT- IX rocket topped with a detachable, metal nose 

named Tycho Brahe. (Get 
it?) Fortunately the observer 
capsule was unmanned for 
June's initial test flight from 
a floating platform, as the 
ocean bloodied its pug after a 
parachute mishap. Now all we 
need is a Zefram Cochrane- 
type to come along and invent 
an open-source warp drive. ■ 
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Affordable Digs For Your Components 



We get to spend time with lots of 
$150 to $250 gaming towers, and 
for those who have the cash, they're 
amazing. But what if you're on a budget? 
What if you can only scrape together 
somewhere between $40 and $100 for 
Your Precious' chassis? Thankfully, many 
of the features found in high-end cases 
have trickled down into the budget range. 
We got hands-on with nine models to see 
what you can expect and should look for. 

Antec One Hundred 

We know from speaking with the 
product team that Antec wanted to 
produce a tower for gamers that used 
the same tooling and basic quality as 




Specs: Dimensions: 1 8.9 x 7.8 x 1 8.8 inches (HxWxD); Weight: 1 5.1 lbs.; 
Bays: 3 x 5.25-inch external, 1 x 2.5-inch bottom mount, 6 x 3.5-inch 
internal; Fans: 1 x rear 1 20mm, 1 x top 1 40mm, 1 x side 1 20mm (optional) 



higher-end models but hit a price point 
within reach of anyone getting started 
with DIY. The challenge is to provide the 
essentials, carefully pick a few enticing 
dazzle features, and not scrimp on 
underlying quality. 

Antec achieves this with the One 
Hundred. We do miss 
having removable dust 
filters in front of the 
drive cages and over 
the power supply 
vent. For that matter, 
we miss having any 
PSU vent. The budget 
category is just starting 
to get USB 3.0, 
and while the One 
Hundred omits this 

feature, designers were careful to space the 
four front panel USB 2.0 ports far enough 
apart to accommodate even the thickest flash 
drives. Interestingly, Antec is the only vendor 
to omit tool-lesss drive mounting in this 
roundup. If you pull drives out regularly, this 
will be a sticking point, but our experience 
tells us that most users enjoy such features a 
lot less frequently than they expect. 

The front of this ATX tower is nearly all 
mesh, and our favorite feature here is the 
top-mounted accessory tray, which proves 

most handy for loose 

screws, flash drives, 
and other knickknacks. 
There are four holes cut 
into the case bottom 
for screwing one 
2.5-inch drive right 
into the floor. Antec 
provides an oversized 




One Hundred 

$69.95 

Antec 

www.antec.com 



Helios 910 

$74.99 

Azza 

www.azzatek.com 



Specs: Dimensions: 1 9.7 x 8.1 x 1 8.1 inches; Weight: 1 7.6 lbs.; Bays: 9 
x 5.25-inch external, 1 x 3.5-inch external, 4 x 3.5-inch internal; Fans: 
1 x front 140mm (LED), 1 x rear 120mm, 1 xtop 140mm (LED), 1 xside 
230mm (LED) 



cutaway for right panel access to the 
underside of the motherboard's CPU and 
memory areas, and there are both hooks 
and a few straps for under-board cable 
management. A 140mm TwoCool fan on 
top accompanies a 120mm TwoCool at 
the back, but the two 120mm mounts at 
the front and one on the side panel are 
for optional fans. There are two circular 
perforations on the back for installing 
watercooling, but no protective rubber 
fittings are supplied. All told, the One 
Hundred is slightly overpriced, but if you 
can find some of the select One Hundred 
variants being sold at the same price but 
with a side window included, that may 
make some amends. 

Azza Helios 910 

Budget cases have to be careful with 
which features get emphasized and 
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CM Storm Enforcer 

$79.99 
Cooler Master 
www.cmstorm.com 



Specs: Size: 1 9 x 9 x 20.6 inches; Weight: 1 9.5 lbs.; Bays: 4 (max.) x 5.25-inch 
external, 1 (max.) x 3.5-inch external, 6 x 3.5-inch internal, 2 x 2.5-inch internal 
Fans: 1 x front 200mm (LED), 1 x rear 1 20mm, 1 x top 200mm (optional) 



which get ignored. With the Helios 
910, Azza opted to dispense with some 
niceties, such as integrated drive rail 
locks, and instead focus on ventilation. 
The top feature on the Helios 910 is the 
monstrous 230mm blue LED fan in its 
side panel. On one hand, the fan looks 
incredible, moves a lot of air, and is rated 
at a modest 24dB for noise. On the other 
hand, Azza made the arguable mistake of 
mounting the fan on the side panel such 
that its roughly 1.25-inch depth takes up 
valuable internal space — space needed by 
many tall-profile CPU heatsinks. The fan 
should have been raised on the panel's 
external side. 

Otherwise, Azza executes very well 
here. The entire front of the chassis is 
one long column of nine 5.25-inch bays. 
Set into this is a cage for four 3.5-inch 
bays with a 140mm blue LED intake fan 
mounted to one end. This cage, like the 
back panel slot covers, 5.25-inch drives, 
and the side panels, all fix into place 
with black thumb screws. Non-LED 
exhaust fans adorn the top and rear of 
the chassis. With four total fans (five if 
you count your PSU), there's probably 
far more airflow — and noise — here than 
your system needs. If your drives are 
spaced apart, you might be able to get 
away with having the PSU and top fan 
exhaust air and disabling the front and 
back fans. 

Our favorite little touches with the 
Helios 910 include vibration-dampening 
pads under the PSU, rubber grommet rear 



water tubing holes, two removable dust 

screens on the case bottom, and enough 

room between the 

right panel and the 

motherboard deck 

for cable routing. 

Other perks include a 

cutaway for accessing 

the CPU heatsink 

retention plate and 

the case's four sturdy, 

integrated feet, each 

of which features 

two rubber circle 

pads. The handle for 

pulling back on the side panel is greatly 

appreciated. We miss having front eSATA 

or USB 3.0 ports, but overall the Helios 

910 is rugged, moderately attractive, and 

decently featured. 

Cooler Master CM Storm Enforcer 

Cooler Master knows how to catch 
a gamer's eye. The CM Storm Enforcer's 
scalloped, angular facing, lit by a 200mm 
red LED fan (19dBA), evokes something 
between KITT and 
a black Cylon. (If 
you can light up 
the insides in red, 
the impact through 
the window in 
the scalloped side 
panel will be even 
cooler.) The top half 
of the bezel swings 
aside to reveal three 
5.25-inch and one 
3. 5-inch/5. 25-inch 
bays, each mounted 
with convenient 
internal spring clips. 
All four bays feature 
drive-locking sliders. 
Below this are two 
internal 3.5-inch 
cages. The top cage 
holds four drives and 
can be mounted with 
drive ports facing either 
to the rear or side. The 
bottom cage holds two 



drives and is fixed. In the middle of the case 
floor, there's a 2.5-inch cage for two drives. 

Cooler Master leaves just enough space 
between the motherboard tray and the 
right panel for cabling, and there are 
gajillions of hooks for securing zip ties. 
The cutaway under the CPU is plenty 
large, and CM uses the Enforcer's extra 
width to good effect. There's a 7+1 
slot arrangement (only the vertical slot 
features a thumb screw), and you get 
three rubberized tubing holes instead of 
the usual two. (The width also allows for 
the 200mm fan up front.) 

Behind the top's recessed accessory 
tray, there's a honeycombed ventilation 
grate set up for either a pair of 120mm 
fans (or one right-sized radiator) or 
another 200mm fan. The removable mesh 
grille under the power supply (and the 
Enforcer's rubber PSU pads) would have 
benefitted from a handle. As it is, you 
have to finagle six tabs around the mesh's 
edges into slots in the case. 

Drive rails and an extra 2.5-inch 
bracket are included. Bonus points to 
CM for flanking the front two 
USB 2.0 ports with two USB 
3.0 ports, which cable down to 
true motherboard header plugs, 
not the prior, kludgy rear panel 
external plugs. For the extra $5 
or $10, Cooler Master provides a 
lot of extra value in the Enforcer. 
Thumbs-up. 

Diablotek EPIC CPA-3570 

For the sub-$50 price point, 

it's hard to criticize Diablotek's 

design. The EPIC CPA-3570 is 

made with 0.6mm SECC steel. 

The front bezel 

is mostly glossy 

EPIC CPA-3570 black plastic 

| $49.99 with a lot of 

Diablotek mesh over the 

www.diablotek.com 



Specs: Size: 17.08 x 7.48 x 18.5 inches; Weight: 12.76 lbs.; 
Bays: 4 x 5.25-inch external, 5 x 3.5-inch internal; Fans: 1 x 
front 1 20mm (LED), 1 x rear 1 20mm, 2 x top 1 20mm, 2 x side 
80/90/1 20mm (optional) 
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drive bays and front 120mm intake fan, 
which features blue LEDs to give the case 
some standout appeal. The power and 
reset buttons are large and recessed at the 
top of the bezel, and under these two USB 
2.0 ports, one eSATA port, and the mic 
and stereo jacks consume the top 5.25- 
inch bay. 

Three more external 5.25-inch bays 
line up under the top one, followed by 
one external and one internal 3.5-inch 
bay. The four 5. 2 5 -inch bays feature a 
nifty drive-locking mechanism that looks 
a bit like wings flanking a central locking 
knob. Remove the wings from each side 
of the drive cage, slide the drive into 
position, put the wings back into place, 
and turn the knob to lock the drive. Very 




Specs: Size: 18.6 x 8.3 x 19.9 inches; Weight: 20 lbs.; Bays: 3 x 5.25-inch 
external, 3 x 3.5-inch internal, 2 x 2.5-inch internal (one on case floor); Fans 
x front 1 40mm, 1 x rear 1 20mm, 2 x side 1 40mm (optional) 



quick and secure. Another cage for five 
3.5-inch drives sits under the top cage, 
and Diablotek includes both snap-on 
drive rails as well as one drive sled for a 
2.5-inch SSD. 

The CPA-3570 provides plenty of 
ventilation and cooling options, starting 
with its four preinstalled 120mm fans: 
one in the front, one in the back, and two 
more on the case's top. The top grilles come 
pre-drilled for a watercooling radiator, and 



two rubberized tubing holes wait above the 

rear fan near the top of the case. There's a 

ventilation grille above 

the card slots, and Guardian 921 RB 

even the slot covers $69.99 

are mesh rather than NZXT 

solid. As with most www.nzxt.com 

other cases in this 

category, Diablotek 

now places the power 

supply on the floor of 

the tower. There's an 

easily removable mesh 

cover over the PSU's 

bottom intake grille. The side panel features 

grilles for another two 80 to 120mm fans 

rather than a window. 

Aside from missing USB 3.0, our 
only major complaint was Diablotek's 
plastic feet, two of which vanished 
during transport to a photo shoot. Still, 
Diablotek does a respectable job here at a 
very aggressive price. 

Lancool First Knight Series PC-K57 

With a zinc-coated interior and rear 
panel, the PC-K57 from Lancool (a 
Lian-Li brand) seems a bit at odds with 
its own sharply angled and stylized face 
plate. Lian-Li is famous for its Apple- 
class looks 
First Knight Series PC-K57 and incredible 
$59.99 build quality, 

Lancool but the focus 

www.lancoolpc.com here seems 

more on the 
latter. We love 
the column 
of plastic 
spring clips 
that run down 
the length of the motherboard tray's 
underside, helping to organize cables. 
You'll also find spring clips on all three 
washable fan filters (two in front of the 
drive cages, one under the PSU) as well as 
the 5. 2 5 -inch drive locks. 

Interestingly, the PC-K57 uses a slatted 
grating much like you'd find on a home 
air vent under the power supply, which 
sits atop a pair of raised, rubberized rails 
and can be further secured with the 




Specs: Size: 18.1 x 8.1 x 20.5 inches; Weight: 18.1 lbs.; Bays: 3 
(available) x 5.25-inch external, 2 x 3.5-inch external, 4 x 3.5-inch 
internal; Fans: 1 x front 120mm (LED), 1 x rear 120mm, 1 xtop 
120/1 40mm (optional), 1 x side 120mm (LED) 



included steel clamping strap. Hard drives 
can face either to the left or right, and 
you can pick whether to mount the case's 
three-drive 3. 5 -inch cage at the bottom 
or center of the chassis. A 2. 5 -inch bay is 
smartly recessed into the top of this cage. 
The PC-K57 comes with a 140mm fan 
mounted before the bottom position, but 
it can be easily removed, or you can install 
a second front fan. Note the ability to fit 
a 4l5mm-long video card because there's 
potentially no central drive cage. 

The left panel arrives with two side- 
by-side 140mm fan grilles, but both are 
literally boarded over with black plastic 
slabs. You can remove slabs at will if you 
want to add 1 x 140mm, 2 x 140mm, or 
2 x 120mm fan configurations. Lian-Li 
throws in loads of rubber grommets and 
thumb screws for hard drive mounting — 
an excellent touch — and the thick feet are 
100% soft rubber, although they seem 
only glued on. For the price, this is a 
heavy-duty, impressively versatile tower. 
We only wish the one USB 3.0 cable 
from the front panel didn't have to route 
through either the rubberized water tube 
holes or one of the case's eight card slots. 

NZXT Guardian 921 RB 

We affectionately call this one 
"the bunny case." Tilt your head to 
the left and look at the side window 
to see why. Given the Y-shaped light 
pattern on the front face, we might 
have also called it "the Flux Capacitor." 
Anyway, NZXT went out on a limb 
with the 921's design, and we'd say 
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it mostly paid off. Available with red 
or blue lighting (ours was red), you 
get a consistent lighting scheme across 
the LEDs in the 120mm top and front 
fans, the Y-shaped "shield" highlight 
on the front door, and the backlight 
for the LCD atop the front panel. This 
display, linked to probes mixed in with 
the rest of the wiring bundle, shows 
CPU, HDD, and system temperatures. 
Giving up the top two 5.25-inch 
bays for the LCD seems a fair trade, 
especially since the lower of these can 
be used for a 3.5-inch drive with the 
included bracket. 

NZXT does well with tool-less ele- 
ments. The three remaining 5.25-inch 
bays, as well as the two external 3. 5 -inch 




cable organization. Especially on a case 
with such large window and lighting 
prominence, an extra half-inch would 
have gone a long way. On the other hand, 
the case fans include three-pin plugs, so 
the system can regulate their speed — a 
good thing, since these fans aren't exactly 
quiet at full speed. You get rubberized 
water holes and a bottom grille with an 
internal filter 



Specs: Size: 18.31 x 7.48 x 19.09 inches; Weight: 10.8 lbs.; Bays: 3 x 5.25-inch 
external, 4 x 3.5-inch internal; Fans: 1 x front 1 20mm (LED), 1 x rear 1 20mm, 1 x 
top 140mm (LED, another 140mm top spot is open), 1 x side 180mm (LED) 



bays, all feature sliding drive clamps, 
although the locks on these don't feel 
as solid as we'd like. An internal three- 
drive cage waits near the case floor. The 
swiveling plastic locks on each of the 
seven card slots are a welcome alternative 
to thumbscrews. 

NZXT provides a generously large 
CPU cutout in the motherboard tray, 
but there's very little room for creative 



that requires 

removing 

the PSU to 

clean it. We 

like having 

an e-SATA port 

on the side of 

the front bezel, 

although there's 

no USB 3.0. 

Overall, the 

921 does a fair job of weighing flash against 

function, but NZXT cuts some corners. 

Sentey Optimus GS-6000 

You'd think that $40 might buy you 
a metal box with a power button. And 
while it's true that the GS-6000 feels a bit 
thinner than the other (admittedly more 
expensive) cases in this roundup, Sentey adds 
an interesting, 
Optimus GS-6000 t h o u g h t f u 1 

$39.99 twist. Perhaps 

Sentey figuring that 

www.sentey.com people who 

buy $40 
towers are 
likely to be 
first-time 
D I Yers , 
Sentey used 
bright red 
accents on all three areas where buyers 
need to touch during the build process: the 
drive sled clips, tool-lesss slot locks, and 
knobs on the 5.25-inch drive rail locks. 
You can imagine first-time users looking at 
the drive locks, wondering what to pull on 
or slide. The red circle in the middle all but 
screams "turn me!" 

Sentey throws in some other good 
features. In addition to the twin USB 




PS06 

$99.99 

SilverStone 

www.silverstonetek.com 



Specs: Size: 20.47 x 8.27 x 20.67 inches; Weight: 19.95 lbs.; Bays: 5 x 5.25- 
inch external, x 3.5-inch external (or 1 w/o hot-swap cradle), 4 x 3.5-inch 
internal; Fans: 1 x front 120mm, 1 x rear 120 mm (optional), 1 xtop 180mm, 
1 x bottom 120/1 40mm (optional) 



2.0 and analog audio ports up front, 
there's a flash card reader and fan 
speed control knob. Right under this 
is a hinged bay cover for hiding the 
optical drive — the only stealthed bay 
we saw in this roundup. All drive bays 
and card slots have tool-lesss assembly 
features, and the 3.5-inch drive trays 
are particularly clever. These trays are 
vented at the bottom for airflow, plus 
they feature holes for either an add-on 
case fan or mounting a 2.5-inch SSD. 
That said, the tray assemblies are thin 
and may rattle if you have a drive prone 
to high vibration. 

You get vibration dampening pads 
under the PSU and a thin foam strip 
around the cutout where it mounts to the 
rear panel. On the downside, there isn't 
enough room behind the motherboard 
tray for the main ATX power feed, so 
you may have to get creative with cable 
organization. We also had the accent 
LED placed just under the 5. 2 5 -inch bay 
covers fall free from its dab of hot glue. 
The rubber feet knock off fairly easily 
and don't want to go back on. Still, 
rubberized watercooling holes, lots of 
filtered ventilation, and a couple of blue 
LED case fans (front and top) make some 
amends, especially at this ultra-low price. 
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SilverStone PS06 

For $20 less, the PS06 would have 
easily been our favorite case in this 
roundup. The hot feature here is the 
hot-swappable 2. 5-inch/3. 5-inch front 
bay, much like a Thermaltake BlacX 
made into a bay device. Just plug in 
an otherwise internal SATA drive and 
the system will treat it like an external 
USB drive. SilverStone smartly places 
the two analog audio and two USB 3.0 
ports at the back of the accessory tray 
on top of the case rather than the front. 
(The tray has two side notches cut into 
it for holding cables — clever!) A small 
touch we hope other manufacturers 
emulate is the PS06's removable filter 
design. The filter over the front fan 
slides out to either side while the filter 
under the PSU has an L-shaped plastic 
tab, allowing you to remove it from 
the back without having to lift or tilt 
the system. 

SilverStone does go cheap at a few 
points. The watercooling holes are 
only perforated, not prepped with 
grommets. There's not room behind the 
motherboard tray, but, in an interesting 
compromise, SilverStone does allow 
for cabling and tie-downs within a 
sort of channel indented about ^-inch 




Specs: Size: 19.84 x 8.15 x 18.27 inches; Weight: 15.43 lbs.; Bays: 3 
x 5.25-inch external, 1 x 3.5-inch external, 5 x 3.5-inch internal, 1 x 
2.5-inch internal; Fans: 1 x front 120mm (LED), 1 x rear 120mm, 2 xtop 
120/140 mm (optional), 1 x bottom 120/1 40mm (optional) 



into the tray's plane. The back power 
supply rail is movable to accommodate 
different PS sizes, but it's not padded. 
The removable 3. 5 -inch drive cage uses 
thumbscrews, but the holes were so poorly 
machined that we couldn't remove the 
thumbscrews without a screwdriver. The 
black mesh sleeving on the triple-wire 
cabling between the 180mm top fan 
(rated 18 to 34dBA), the motherboard, 
and the controller switch on the back 
panel is an excellent touch. 

The PS06 features tool-lesss 
mounting on all nine drive bays 
(excluding the hot-swap bay). The 
5.25-inch bays use a sort of rocking 
retention bar while the 3.5-inch bays 
use rubber grommeted slide-out trays. 
Like the Sentey, these trays can also 
mount 2.5-inch drives. You get a 
full complement of eight card slots, 
a generously large CPU backplane 
cutout, a spacious side window, and 
rubberized rear feet (more like rails) to 
prevent skidding. The USB 3.0 cables 
end in a 19-pin motherboard plug, but 
SilverStone includes a 9-pin adapter for 
USB 2.0 headers. Overall, the PS06 has 
the build quality and features to keep 
gamers happy, but it is a pinch spendy. 

Zalman Z9 

We've never been disappointed by a 
Zalman case, and that stays true even in 
the bargain category. Zalman wisely opted 
for a matte finish on most of the front 
and top, and overall the Z9 has a mildly 
understated but solid feel. Most of the 
front is mesh, the bay covers are internally 
filtered, and even the raised Z pattern on 
the face's bottom half is attractive. The 
filters over the front 120mm blue LED 
fan and the bottom 
Z9 120/ 140mm fan vent 

$59.99 are removable. Note 

Zalman that the vent under 

www.zalman.com the PSU (and its four 
raised rubber pads) is 
not filtered, so be sure 
you turn the PSU 
to exhaust out the 
bottom. 



The Z9's five 3.5-inch drive bays 
feature grooves that hold special 
thumbscrews, each of which accom- 
panies a rubber grommet, and a 
pull-out pin bar locks each drive in 
place. Zalman notes the inclusion of a 
2.5/3.5-inch drive bracket, but this was 
omitted from our review sample. That 
was OK, because Zalman was the only 
company reviewed here that figured out 
how to make a 2.5-inch drive mounting 
right under the CPU cutout in the 
amply deep cable routing area under the 
motherboard. 

The only major omission here is 
USB 3.0 support. For $10 more, you 
can grab the Z9 Plus, which features 
a side window with a 120mm blue 
LED fan, an LED temp readout (one 
probe), and a case fan control dial. 
Either way, you get rubberized water 
holes, amply rubberized feet, a pair of 
120/l40mm fan openings under the 
top panel mesh, and a solid enough 
build to help you overlook only having 
seven card slots. At $59, the Z9 may 
be the best bang per buck here. 

More For Less 

Truth be told, we headed into this 
roundup expecting to be a bit dis- 
appointed. After having become 
so accustomed to all of the sound 
dampening, tool-lesss assembly, extreme 
ventilation, advanced port support, and 
other amenities of high-end towers, we 
were nervous that these budget cases 
would seem flimsy and insufficient. In 
general, though, we were so impressed 
by this group that it has us now asking 
harder questions about the dollar value 
in some of those higher-end boxes. True, 
you don't get every coveted feature in one 
budget tower; you have to pick the few 
that matter most to you. But clearly, case 
manufacturers see the demand for this 
sub-$100 gaming case category and are 
working hard to deliver as much bang for 
the buck as possible. ■ 

by William Van Winkle 
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Pro Series XXX Edition Semi-Modular 8 SOW 

XFX Radeon HD 6950 XXX Edition 



Series XXX Edition Semi-Moduar 750 W 

XFX Radeon HD 6870 Dual-Fan Black Edition 



ProSenes Core Edition Full Modular 850W 

XFX Radeon HD 6850 Dual-Fan XXX Edition (x2)* 



XFX PSUs AND GPUs MAKE THE PERFECT PAIR. 



XFX/AMD GRAPHICS CARDS 

Eyef inity Technology 

AMD Eyefinity technology can support 3 or more displays 
{depending on graphic card model), To enable more than 2 
displays, native DisplayPort connection and/or certified 
DisplayPort adapters, to convert the DisplayPort or 
Mini-DisplayPort output of your graphics card, are required. 

Stereoscopic 3D 

Stereo 3D Technology is supported by an advanced and open 
ecosystem that, in conjunction with specific hardware and 
software technologies, enables 3D display capabilities for many 
PC applications and experiences. Visit www.ddd.com to learn 
more about middleware software to enable stereoscopic 3D on 
systems supported by AMD's stereo 3D technology. 3D glasses 
and display also required. 

Key Features: 

- 1GB DDR5 Memory 

- 800MHz Up to 940MHz Core Clod , 

- Dual-Link DVI, Display Port& HDM1 1.4. 

- Up to 2560x1600 Digital Resolution 

- PCI-Express 2.1 Support 
-DirectX 11 



XFX POWER SUPPLY UNITS 

EasyRail™ Technology 

EasyRail™ Technology allows you to connect numerous 
devices without worrying about running out of power before 
reaching the maximum wattage, EasyRail™ optimizes it all 
for you. 

Efficient Power Use 

80 Plus Silver & Bronze certified means that XFX PSUs have 
an 88% (85% for Bronze) power efficiency, Compare that to 
n on -certified PSUs, which lose at least 20% of power drawn. 
With XFX PSUs, you get every watt you pay for. 

Key Features: 

- Extreme Heat Tested Japanese Capacitors 

- Clean Power with tight DC voltage regulation with minimal 
AC ripple 

- Multi GPU Support: NVIDIA SLI and AMD Crossfire Ready 

- Quite high quality premium quality ADDA 135mm fan 

- Unique XFX PSU aggressive design styling 

- Semi-Modular or Full Modular Options 



www.XFXforce.com 
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Storage 

Reviewing RAID Controllers 



Intel and AMD make it easy to harness the 
power of performance-oriented storage. 
Both companies offer RAID support from 
their respective platform controller hubs 
and southbridges. As a result, enthusiasts are 
able to yoke several hard drives (or SSDs) 
together in a super-quick RAID array, 
a redundant RAID 1 configuration, or 
flexible RAID 5 and 10 arrangements. 

The only trouble with integrated RAID 
support is that it's software-based. So, if 
you have a handful of drives in RAID 5 
and it comes time to rebuild the array, your 
host processor is what has to hammer away 
on those parity calculations. And there's 
nothing an enthusiast hates more than 
sacrificing CPU cycles. 

That's where hardware-based RAID 
controllers come into play. Armed with 
dedicated processing power, on-board cache, 
and (generally) a whole host of features 
not available from chipset-based RAID, 
an add-in card is a great way to accelerate 
an environment that either pushes lots of 
sequential throughput (like video editing) or 
really taxes random I/O (like a file server). 

RAID cards can also be made to 
expose a lot more connectivity than any 
desktop motherboard. Intel's Z68 Express 
accommodates up to two SATA 6Gbps 
hard drives and four SATA 3Gbps devices. 
AMD's SB950 Southbridge takes as many 
as six SATA 6Gbps disks. Meanwhile, all 
of the discrete boards in today's roundup 
feature eight 6Gbps ports. Attached to a 
backplane, that's enough cumulative 
bandwidth for a 24-drive server. 

Then there's the whole matter of 
interface technology. SATA-based hard 
drives and SSDs are the most popular 



storage devices, but SAS is the 
enterprise's choice for achieving 
the lowest rotational latencies 
with spindle speeds of up to u 
15,000rpm. Sporting the best 
possible reliability specifications 
and higher capacities for less money than 
solid-state drives, some folks simply need 
SAS support — and that's only available 
from an add-in controller. 

Fortunately, in addition to supporting 
6Gbps signaling rates, our list of contenders 
is also SAS-capable. We plan to test these 
eight-port storage accelerators using eight of 
Seagate's fastest enterprise-oriented 600GB 
Cheetah 15K.7 hard drives. 



Adaptec RAID 6805 

The recently released Series 6 controllers 
center on PMC-Sierra's latest PM8013 dual- 
core RAID-on-chip, which natively facilitates 
eight 6Gbps SAS ports. It's complemented 
by 512MB of DDR2-667 cache claimed 
to push 60% higher sustained sequential 
throughput than Adaptec's previous- 
generation parts. Adaptec also says the RAID 
6805 can deliver up to 2GBps to the host. 
Eight internal 6Gbps ports can theoretically 
peak at 4.8GBps, so it makes good sense 
that this card drops into an eight-lane PCI 
Express 2.0 slot. 

As a result of its second-gen SAS 
compatibility, the RAID 6805 enjoys a 
number of features associated with the more 
modern 6Gbps spec. For instance, it offers 
standardized zoning to accommodate the 
massive scalability of SAS. Zoning makes it 
easier to hook the card up to SAS expanders 
from other vendors. The addition of 
expander self-discovery means that, should 




RAID 6805 

$539.99 I Adaptec £ 
www.adaptec.com 



you choose to connect 16 or 24 drives, 
detection of those devices happens on the 
expander. First-gen SAS tasked the controller 
itself with discovery, which took longer. 
The incorporation of Decision Feedback 
Equalization technology reduces signal 
interference in SAS 6Gbps as well, extending 
cable length from 6 meters up to 10. 

The RAID 6805 supports a fairly 
common list of features found on add-in 
cards. It accelerates RAID 0, 1, IE, 5, 5EE, 
6, 10, 50, 60, and JBOD configurations. 
RAID level migration (the ability to change 
RAID levels), online capacity expansion 
(add capacity without taking the array 
offline), and copyback hot spares (where 
data is automatically copied from the hot 
spare to the restored drive after a failure) 
are all included. But there is a trio of 
differentiators that go above and beyond the 
expected storage-oriented capabilities to set 
Adaptec's Series 6 cards apart. 

The first is called Hybrid RAID, and 
it works by combining hard drive and 
solid-state technology in the same RAID 
1 or 10 array. The controller writes to 
both devices, but all reads come from the 
SSD, accelerating sequential and random 
I/O performance. 

Intelligent Power Management is 
the second feather in Adaptec's cap. 
Depending on the way you use your hard 
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drives, the technology makes it possible 
to choose among three power modes: 
normal operation, which gets full power; 
a low-power standby mode that hits 
performance in the name of efficiency; and 
a power-off mode that shuts them down 
entirely. Power policies are automatically 
applied when the controller notices it 
hasn't performed any disk I/O for a user- 
definable period. 

But the company's flagship capability is 
its Zero-Maintenance Cache Protection, 
an add-on alternative to the BBUs (battery 
backup units) offered with most other 
cards. Composed of a PCB module and 
capacitor pack, ZMCP is able to detect 
power loss. Its capacitors keep the card 
running for long enough to copy cached 
data into a 4GB repository of SLC NAND 
flash. Whereas BBUs need to be replaced 
every year or two, you don't have to swap 
out the ZMCP module at all. And while a 
BBU typically provides about 72 hours of 
protection after an outage, ZMCP's flash 
memory can retain data for years. 

Adaptec presents the most attractive 
performance picture in Iometer, achieving 
some of the highest scores in our database, 
file server, Web server, and workstation 
workloads. Solid random read and write 
results also top the charts, as do the card's 
streaming read and write figures. 



Areca ARC-1880i 

Areca's ARC-1880i shares a lot of base 
functionality with the Adaptec board. It 
centers on a potent 800MHz RAID-on- 
chip controller complemented by 512MB 
of DDR2-800 cache. The controller 
supports second-gen SAS 6Gbps, enabling 
eight internal ports (via twin SFF-8087 
connectors) on this particular model. Areca 
also sells versions driven by the same RAID 
logic enabling up to 24 ports and accepting 
cache upgrades as large as 4GB. 
Of course, the more complex 
12-, 16-, and 24-port cards make the 
most sense in larger storage boxes. 
Areca's ARC-1880i is a solid fit for 
workstations loaded with SSDs and 
SAS-equipped entry-level servers. 

An eight-lane PCI Express 2.0 
interface ensures ample throughput 
to Areca's controller. Included full- 
height and low-profile brackets offer 
compatibility with any pedestal or 
rack-mounted enclosure. And an 
on-board header accommodates battery 
backup, though our sample didn't include 
the corresponding module. 

Areca makes it a point to advocate the 
use of RAID 6 with its card, which can 
sustain the loss of two drives. The ARC- 
1880i also supports RAID 0, 1, IE, 3, 5, 
10, 30, 50, and 60, though. RAID 3 isn't 



something you see accelerated by many 
controllers, and it's not very common in 
practice. However, apps that push a lot of 
sequential reads and writes can see good 
performance from RAID 3, making this 
card an interesting choice for video editors. 
Naturally, RAID-level migration, online 
capacity expansion, online spare support, 
automatic rebuild, hot-swap, and drive 
failure detection are all standard features. 

Out-of-band management is perhaps one 
of the most interesting capabilities built into 
the ARC-1880i. Areca includes an Ethernet 
port on the card's I/O panel, which is used to 
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Iometer 2008 (QD=3: 

Database Workload 
File Server Workload 
Web Server Workload 
Workstation Workload 
4KB Random Reads 
4KB Random Writes 
Streaming Reads 
Streaming Writes 

How We Tested 

We configured a worksta 
i7-990X processor. Twelv 
and a 250GB Intel SSD I 
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log in remotely and ARC-1880J 

monitor it, change $599 | Areca 
RAID settings, and www . areca. com .tw 

create volumes, even 

when the server is 

down. If you're using the controller locally, a 
pre-boot RAID manager and browser-based 
storage manager both facilitate control over 
its many functions, too. 

The ARC-1880i deftly shows that it's 
able to cope with the full throughput of 
eight enterprise-class hard drives in RAID 
reading data as quickly as possible in 
Iometer's streaming reads test. The 1.5GBps+ 
result is complemented by a l.lGBps+ 
streaming write result. If we were testing 
with SSDs, we'd undoubtedly see much 
faster random reads and writes, but the card's 
random read performance finishes at the top 
of the pack, while its random writes are about 
average. Our main concern comes from the 
file server and Web server workloads, both 
of which failed to complete, despite several 
attempts to re-run them. The database and 
workstation workloads both demonstrated 
commendable scores, though. 

HighPoint RocketRAID 2720SGL 

HighPoint doesn't share much in- 
formation about the logic driving its 
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RocketRAID 2720SGL. The card does, 
however, enable eight ports of SAS 6Gbps 
connectivity over an eight-lane PCI Express 
2.0 interface. Compared to the other 
offerings in our round-up, the controllers 
PCB is diminutive, and has no trouble 
swapping from its full-height form-factor to 
an included half-height I/O bracket. It lacks 
an on-board cache and the option to protect 
against power failure with battery backup. 
Like the other boards, though, HighPoint 
leverages a pair of SFF-8087 connectors to 
either fan out to eight drives or hook up to 
a backplane. 

Superficially, support for RAID 0, 1, 
5, 10, and 50 looks a lot like what you'd 
get from most motherboard chipsets. But 
remember that HighPoint is enabling SAS 
support here, in addition to supporting 
SATA hard drives. Additionally, the 
company claims to accelerate the 
parity calculations needed in a RAID 5 
configuration. The RocketRAID 2720SGLs 
feature list boasts online capacity expansion, 
RAID-level migration, hot-swap, and 
bad sector remapping. HighPoint also 
complements the card with drivers for a 
number of operating environments, 
including six Linux varieties, FreeBSD, 
Windows, and VMware ESX. 

Perhaps surprisingly, our 
efforts to push the highest 
possible data rates through using 
eight 15,000rpm SAS drives 
are rewarded with reasonable 
performance in Iometer. Although 
HighPoint's card is the lowest- 
scoring, it really only disappoints in 
streaming write performance. 

Clearly, this card is all about value. 
It sells for just under $150, while the 
other contenders start in the $500 
range and go up from there. Though 
it supports SAS, the lack of data cache 
or battery backup support makes this card 
better suited to SATA-based applications. 
And while it isn't the highest performer in 
our round-up, it'd likely take a more intricate 
RAID 5 array to really tax this controller's 
capabilities. We like that, in RAID 0, the 
RocketRAID 2720SGL has little trouble 
keeping up with much pricier cards. 



LSI MegaRAID SAS 9265-8i 

LSI was the first storage vendor to 
embrace and enable SAS technology 
transferring at 6Gbps. After that, 
competitors started introducing 
controllers of their own, putting LSI 
in a defensive position. But an early jump 
on SAS 6Gbps gave LSI an opportunity 
to follow up with its second-generation 
controllers, purportedly able to push more 
than 400,000 IOPS. The trouble, of course, 
is finding a combination of storage products 
able to tax such a potent piece of hardware. 
And we have no doubt that it'd take eight 
high-end SSDs to get there. 

No surprise, then, that our eight 
15,000rpm SAS drives only touch a fraction 
of the controller's potential in the database, 
file server, Web server, and workstation 
workloads. Random read performance is 
a little bit better than the HighPoint card, 
while write performance is comparable. We 
see more than 1.5GBps in streaming reads, 
though streaming writes are surprisingly low. 
We tried breaking and re-creating the array, 
re-running Iometer, and changing the card's 
block size; nothing improved that score. 

One odd result aside, LSI's MegaRAID 
SAS 9265-8i features an impressive list of 
specifications. A dual-core 800MHz RAID- 
on-chip is backed by 1GB of DDR3 cache 
operating at l,333MTps. The card's eight 
internal 6Gbps SAS ports are exposed 
through a pair 
of SFF-8087 
connectors, 
which then 
communicate 
across an 8-lane 
PCI Express 
interface. 

RAID 0, 1, 
5, 6, 10, 50, 
and 60 cover 
the most im- 
portant bases. 
Additionally, online capacity expansion, 
RAID-level migration, global/dedicated hot- 
spare support, and auto-resume on rebuild/ 
reconstruction ensure LSI competes at the 
same level as the other cards we're testing. 
The company also offers a heat-tolerant 



battery backup module, which we'd consider 
imperative in environments where data 
integrity cannot be compromised. 

If the 9265-8i's powerful processor seems 
wasted on our octet of enterprise-class drives, 
you'll be glad to know that LSI sells a pair 




RocketRAID 2720SGL 

$137 I HighPoint 
www.highpoint-tech.com 




of upgrades to MegaRAID SAS 9265-8I 

improve perfor- $639.99 I LSI 
mance via SSDs. www.lsi.com 
The first is called 

MegaRAID CacheCade, which employs 
solid-state technology as a cache between 
system memory and mechanical storage. 
Software algorithms determine what data to 
put on the SSD, so any subsequent read gets 
accelerated. You can get even more aggressive 
with LSI's FastPath software, which shaves off 
certain latencies when your storage subsystem 
uses nothing but SSDs. LSI says resulting 
performance can hit 300,000 IOPS. 

It'd seem that it takes a concerted focus on 
flash-based storage to get the full potential 
out of this card — the most expensive of 
the bunch. Servers and workstations built 
on mechanical disks won't push it hard 
enough to justify the premium price. But 
when you start getting into SSDs, LSI's 
innovations really set the second-generation 
6Gbps MegaRAID SAS lineup apart from 
everything else out there. 

Speed & So Much More 

On-board storage controllers are fine if 
you don't mind software-based RAID and 
SATA support. Stepping up to a hardware- 
accelerated card with its own processor frees 
up CPU cycles, sure. But the boards we tested 
also add redundancy-oriented functionality 
and SAS support. In a storage-intensive 
environment, a RAID controller upgrade 
could be the key to alleviating a serious 
performance botdeneck. ■ 

by Paul Cross 
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Gigabyte 

990FXA-UD7 



If 6Gbps SATA is the cutting edge of 
high-speed storage interfaces, then the 
Gigabyte 990FXA-UD7 is a cutting-edge 
motherboard. The board sports eight total 
6Gbps SATA ports, with nary a 3Gbps 
SATA port to be found, and supports 
RAID 0, 1, 5, and 10. It also has support 
for four USB 3.0 ports and is bolstered by 
Gigabyte's 333 acceleration technology, 
which is designed to boost USB power. 

Additionally, the board has two 
eSATA ports on the back panel, which 
are designed to offer fast, hot-plug 
capabilities with external storage devices. 
Gigabyte's DualBIOS also supports 3TB+ 
drives without partitioning, giving users 
the ability to utilize more-than-ample 
storage on the system. 

Further defining itself as future-ready, 
the 990FXA-UD7 supports AMD's up- 
coming FX line of high-end processors (as 
well as all other AM3+ and AM3 chips) 
and runs on the 990FX chipset. Other 
features include support for 4-way SLI or 
CrossFireX (with four cards running at x8 
each), Turbo XHD (for easily creating a 
RAID configuration when two or more 
drives are connected), and Dolby Home 
Theater support. 

The 990FXA-UD7 is the bigger 
brother to the 990FXA-UD5 and 
990FXA-UD3, which offer slightly less in 
terms of storage connectivity, expansion 
slots, and graphics support. 

As is seemingly de rigueur these days, 
the board has a few physical buttons 
for the convenience of those who are 
routinely elbow-deep in their machines 
and have virtually no use for side panels. 
There's a power button, a reset button, 
and a clear CMOS button. A large LED 



display is also present for displaying 
system status for debugging help. 

Along the lines of physical compo- 
nents, the 990FXA-UD7 features Driver- 
MOSFETs, which incorporate MOSFETS 
and driver IC to purportedly boost power 
transfer capabilities with better efficiency as 
well as cut down on the physical space the 
VRM takes up on the board. 

The 990FXA-UD7 has solid overclocking 
options. It has EasyTune6 software, so you 
can overclock from a desktop environment 
with a GUI. Gigabyte's Cloud OC lets you 
overclock in real time from any device with a 
Web browser (iPad, iPhone, Android device, 
etc.), as well as via Bluetooth (with the 
addition of a third-party Bluetooth receiver 
connected to the motherboard). 

Naturally, the 990FXA-UD7 also sup- 
ports AMD OverDrive, another system 
tuning tool that includes memory profiles, 
Smart Profiles for specific application 
settings, fan control, and more. The BIOS 
also offers ample manual controls; virtually 
every possible frequency and voltage is 
tweakable, which makes for an immersive 
overclocking experience. 

Overall, this board is a winner. It's geared 
for all manner of storage needs and equipped 
to support plenty of graphics firepower. It 
features all the amenities you'd want in a 
performer, including the latest AMD chipset 
and support for upcoming chips, making the 
990FXA-UD7 a great base on which to build 
a powerful AMD system. ■ 



by Seth Colaner 
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[ 4185 


Graphics Test 1 


I 19 


Graphics Test 2 


I 20 


Graphics Test 3 


I 26 


Graphics Test 4 


I 12 


Physics Test 


L 13 


Combined Test 


! 19 


PCMark Vantage Pro 


Overall 


I 7489 


Memories 


\ 5882 


TV And Movies 


\ 4719 


Gaming 


\ 7304 


Music 


|" 7397 


Communications 


6259 


Productivity 


7638 


HDD 


; 3965 


SiSoft Sandra 2010c 


Processor Arithmetic 




DhrystoneALU(GIPS) 


I 56.35 


Whetstone iSSE3 (GFLOPS) 


I 42.74 


Processor Multi-Media 




Integer x16 iSSE2 (Mpixels/s) 


63.2 


Float x8 iSSE2 (Mpixels/s) 


I 104.44 


Double x4 iSSE2 (Mpixels/s) 


5719 


Memory Bandwidth 




Aggregate Memory 


I 11.72 


Performance (GBps) 




Integer B/F iSSE2 (GBps) 


11.7 


Float B/F iSSE2 (GBps) 


11.73 


Memory Latency 


| 82.3ns 


Media Transcode 





Transcode H264 > H264 (KBps) 


■ 586 




POV-Ray 3.7* 


| 842.69pps 


Cinebench 11.5 


CPU** 4.31 





Left 4 Dead 2 (8XAA, 16XAF) j 58.8 
Aliens vs. Predator (4XAA) I 20.1 

ST .A~LK~E.R.. : " " " r "1378 

Call of Pripyat (4XAA) I 



990FXA-UD7 

$256 

Gigabyte 

www.gigabyte.com 



Test system specs: CPU: 3.7GHz AMD F 
RAM: 2GB Adata DDR3-1333; GPU: AMD 
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Le Pan TC 970 

Tips for making an Android tablet that 
rivals Motorola's XOOM at half the 
price: 1) Ditch the rear-facing camera; 
we have phones for that. 2) Eject all 
non-essential memory. 3) Skip cellular 
connectivity. 4) Put your money into a fast 
processor and killer screen. 

Newcomer Le Pan's TC 970 follows this 
recipe, using (according to company reps) 
the same 4:3, 9.7-inch screen found in the 
iPad 2. The 1,024 x 768 display is vivid 
and gorgeous. Alongside the XOOM, the 
TC 970 excels for readability, in part from 
its much whiter backgrounds. The XOOM 
looks comparatively bluish and muddy. 
Moreover, the TC 970 is surprisingly fast 
in many tasks, opening complex PDFs 
several times faster than our XOOM and 
matching XOOM's pace on opening both 
applications and Web pages. 



But $350 means some sacrifices, and 
Le Pan's two biggest are in graphics and 
memory. The XOOM's Tegra 2 runs circles 
around the TC 970 on HD video playback, 
with the latter looking far more compressed 
and choppy. Le Pan only provides 512MB 




of internal DDR2, 2GB of NAND, and a 
2GB microSD card out of the box. Also, this 
is a Froyo design that (officially) will never 
enjoy the thrill of a Honeycomb upgrade. 

However, the TC 970 supports the 
major A/V codecs, and the rear-firing 
stereo speakers are fair. There's a 2MP 
camera for video chat, and Le Pan includes 
802.1 In, Bluetooth, and GPS. The 4:3 
aspect ratio may feel dated, but we actually 
prefer it for handheld Web surfing. Le 
Pan's build quality feels solid, and it weighs 
almost exactly the same as the XOOM. 
The TC 970 may fall down on video, but 
for e-reading, light gaming, and Web use, 
this is a surprisingly strong debut for Le 
Pan at an aggressive price. ■ 



by William Van Winkle 



TC970 

$349.99 

LePan 

www.lepantab.com 



Specs: CPU:TI 0MAP 3630, 1 GHz ARM Cortex A8; Display: 9 
included microSD card (up to 32GB supported); Battery (rate 



hes (1,024 x 768); OS: Android 2.2; Memory: 512MB DDR2; Storage: 2GB NAND, 2GB 
to 7 hours on video playback 



Microsoft Wireless Desktop 2000 

I n the field of cordless desktop combos, 



it's hard to miss Logitech and Microsoft 
as the two premium brands. We've tried 
many samples from both companies 
over the years and have found both to be 
impeccable. Of course, it's always easy 
to give glowing reviews at the high end. 
But what about at the $50 range, where 
what you really want is cheap, comfortable 
convenience in a mouse and keyboard that 
are just going to be constantly beat up? 

Logitech's entry-level set here is the $59.99 
MK520. It's decent and fairly comfortable. 
For $10 less, Microsoft's Wireless Desktop 
2000 is slightly less comfortable. The low- 
profile keys have a fairly firm, neutral action. 
The Taskbar Favorite and media keys along 
the top are relatively large, but they're flexible 
tabs cut into the bezel, not actual keys, which 



is a cute design idea. However, the function 
keys are too small and uncomfortably close 
to the number keys, causing us to press them 
occasionally when reaching for a number. 
Although the 2000's keyboard is full-sized, 
there are no gaps between the main key 
bed, the inverted T arrows, and the numeric 
keypad. This, combined with the keyboard's 
fairly narrow height and light weight, gave us 
the feeling of being somehow cramped. 

The 2000's mouse is fairly status quo: 
symmetrical, textured for good gripping, 




well-weighted, and equipped with Microsoft's 
highly accurate BlueTrack LED technology. 
The scroll wheel supports sideways move- 
ment and has an easy, loose action. 

The key selling feature here is that 
Microsoft encrypts the keyboard-to-USB 
dongle connection with 128-bit AES 
encryption, making it essentially snoop- 
proof. This solves part of the security 
threat; you're still susceptible to keyloggers 
and similar malware running on your 
system. AES is a smart feature, but it 
would be nice to see more thought put 
into keyset design. ■ 

by William Van Winkle 



Wireless Desktop 2000 

$49.95 

Microsoft 

www.microsoft.com 



Specs: Wireless: 2.4GHz; Dimensions: Keyboard: 1 .77 x 1 7.6 x 7.29 inches (HxWxD), Mouse: 1 .68 x 2.67 x 4.57 inches; Weight: Keyboard: 24.3oz., Mouse 
4.94oz.; Compatibility: Windows XP 32-bit, Vista, Win7, and Mac OS X (1 0.4 or later); Batteries (included): Keyboard: 2 AAA, Mouse: 2 AA 



26 August 2011 / www.computerpoweruser.com 



goon 



DN TH 



® Enermax 






ffirummm t d [=l 

BUNG ON A MISSION ^ 



iiyfu 



WE'RE NOT PSYCHIC, 

but we don't have to be to know that you want 
your next CPU cooler to be both quiet and 
effective. Its compatibility with any semi-recent 
CPU socket means you'll be able to focus on its 
features, not its list of supported platforms. 
And maybe, just maybe, you're looking for 
some visual flair you can customize to 
your own tastes. 

The new model ETD-T60-VD cooler 
is an Enermax creation that tackles 
all of the above. It's sold by Ecomaster, 
the U.S. distributor for Enermax and Lepa 
enthusiast products. 

Being a downdraft type of cooler, the intake 
side of this T.B. Vegas Duo's 1 20mm fan directly 
faces the window of your case. Thus it gives 
everyone a good look at the patented red and 
blue LEDs that run along the edges of each 
blade. Eleven user-selectable modes let you 
choose among some interesting patterns of light. 

The fan spins on a low-friction, magnetic- 
barometric twister bearing, which lets you remove 
the bladed hub for easier cleaning. Connect the 
power cord to a 4-pin header and enable PWM 
(pulse width modulation) in your BIOS, and the fan 
will vary its speed between 800rpm (33cfm) and 
1 ,800rpm (76cf m). A fan cover secures the blower 






to the fins of the cooler in lieu of metal spring 
clips. Rubber components help to keep acoustic 
emissions relatively unnoticeable (1 6 to 25dBA). 

Enermax isn't afraid to innovate in the design 
of said aluminum fins, and small bends here 
and there add up to gains in performance. For 
instance, the company's Vortex Generator Flow 
tech translates to triangular stampings that 
direct airflow back to the lee side of the six 
nickel-plated heatpipes for better convection. 



EXTREME VGF COOLER 
Featuring T.B. Vegas Duo 

ETD-T60-VD 
$74 / Enermax 
www.ecomastertek.com 



And the Vacuum Effect Flow feature bends 
the outer edges of the fins to channel captive 
air where it will do the most good. The 
result, Enermax says, is a thermal resistance 
performance of 0.1 2 degree (C) per watt. 

By itself, the cooler weighs 1 .2 pounds (550g); 
the fan and universal mounting brackets add 
a bit more mass. Those brackets cover Intel 
775/1155/1156/1366 and AMD AM2/AM2+/ 
AM3 sockets. 
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ETS-T40-VD 
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ETS-T40-TA 



ETS-T40-TB 
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Diamond Radeon HD 6770 XOC 



Now where did I put that review of the 
Radeon HD 5770? Oh, there it is, in 
my October 2009 archive. Copy, paste, 
find all occurrences of "5770," replace 
with "6770," and . . . done. That's right, 
folks, the Radeon HD 6770 is a rebrand. 
To be fair, AMD's Radeon HD 6770 
does have a fresh new BIOS in it, which 
gives the cobweb-covered Juniper GPU 
under its chassis a new trick — support for 
HDMI 1.4a and Blu-ray 3D playback. 

Although the GPU in this card is fairly 
old, it has aged as gracefully as silicon 
can. Based on the R840 GPU, the 6770 
features a full complement of 10 SIMD 
(single instruction multiple data) engines 
for a total of 800 stream processors, 40 
texture units, 64 Z/Stencil ROPs, and 
16 color ROPs. The 6770 runs 1GB of 
GDDR5 on a 128-bit memory bus. 

But here's the good news: Diamond 
Multimedia didn't just blow the dust 
off its 5770s and slap a new sticker on 
the box. This is the Extreme Overclock 
version, which features a dual-slot cooler 
that consists of a copper plate attached to 
an aluminum heatsink and a large fan. As 
an XOC card, you'd expect that Diamond 
did some overclocking, and you won't be 
let down; the core and memory clocks 
both get a 50MHz bump, to 900MHz 
and 1,250MHz, respectively. This card 
also features solid-state caps and chokes, 
a CrossFire connector, 6-pin power 
connector, as well as HDMI, DisplayPort, 
and two DVI outputs on the backplane. 

Because this GPU isn't a true Northern 
Islands variant, it's still running on an 
architecture that AMD admitted was less 
than ideal for processing intense geometry 
and rasterization workloads. Prior to NI, 
AMD's GPUs really struggled to compete 
with Nvidia's when running tessellation- 
heavy applications. The Radeon HD 6000 
series changed all that, and now the scales are 
much more balanced. The 6770, however, 
does not have the rejigged compute ratios. 
As a result, it fails to come out ahead in both 
Unigine's Heaven and Metro 2033. That 



being said, game developers aren't 
exactly falling over themselves 
to push tessellation into 
their games, and even 
today, the 6770, based on an 
effectively ancient GPU, can 
still outpace Nvidia's latest 550 
Ti in most games. 

Despite the age of the GPU, the 
Diamond Radeon HD 6770 XOC built 
on it has the horsepower to compete with the 
latest GPUs, and it delivers some solid gam- 
ing performance for gamers on a budget. ■ 

by Andrew Leibman 




Radeon HD 6770 XOC 

$139.99 I Diamond Multimedia 
www.diamondmm.com 



Specs & Scores 


Diamond Radeon 


Nvidia GeForce 




HD 6770 XOC 


GTX550Ti 


Price 


$139.99 


$144.99 


Core clock 


900MHz 


900MHz 


Memory clock 


""i",25o"m"h"z" 


"1,026MHz""" 


Memory interface 


128-bit 


192-bit 


Memory 


1GBGDDR5 


"1GBGDDR5 " 


3DMark 11 Performance 


3DMark Overall 


P2813 


P2646 


Graphics Score 


2494 


2331 


Physics Score 


"9040 


"9164"" 


Combined Score 


2628 


2513 


Graphics Test 1 


12.75 


11.22 


Graphics Test 2 


12.61 


11.26 


Graphics Test 3 


15.3 


14.69 


Graphics Test 4 


6.86 


6.73 


Physics Test 


~~28.7~~ 


29.09 


Combined Test 


" Y2.22" 


~"ll".69"" 


Unigine Heaven 2.5 


FPS 


11.4 


13.4 


Score 


288 


338 


Games 1,920x1,200 


Metro 2033 (High Quality, AAA, 4XAF) 


17 


17.67 


Just Cause 2 (4XAA, 16XAF) 


41.49 


41.37 ~ 


Aliens vs. Predator (4XAA) 


20.1 " 


17.8 


2,560x1,600 


Metro 2033 (High Quality, AAA, 4XAF) 


9 


10.67 


Just Cause 2 (4XAA, 16XAF) 


27.02 


25.87 


Aliens vs. Predator (4XAA) 


"12.3" 


10.6 



Driver: Catalyst 11.5 Forceware 275.33 

Test system specs: CPU: 3.47GHz Intel Core i7-990X; Motherboard: Intel DX58S02; RAM: 

6GB Sector 7 DDR3-1600; Storage: 600GB WD Raptor; PSU: Antec TruePower Quattro 1200 
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^ Gigabyte GeForce 
GTX560(GV-N56G0C-1GI) 



At the beginning of the year, Nvidia 
introduced us to the $250 GF114- 
based GeForce GTX 560 Ti and followed 
that up with the $150 GeForce GTX 
550 Ti a couple months later. Heretofore, 
Nvidia offered the GeForce GTX 460 as 
a middle-of-the-road option for gamers 
who wanted more horsepower than the 
550 Ti could deliver, but for a more 
palatable price than that of the 560 Ti. 
Although prices have fallen about $20 
or so, the GeForce GTX 560 effectively 
replaces the 460 and gives serious gamers 
a lot of performance for less than $200. 

Nvidia has given its partners free reign 
to customize PCB layouts, attach non- 
reference coolers, and overclock the GTX 
560 through the roof, and Gigabyte's 
variant does all of the above to one degree 
or another. The core clock is 830MHz, 
which is 20MHz higher than the stock 
clock but much more conservative 
than most other GTX 560s currently 
available. The memory clock is nudged 
to 1,002MHz (from 1,001MHz), and 
there's 1GB GDDR5 memory running on 
a 256-bit bus. There are seven SMs (the 
560 Ti has eight), which gives this card 
336 CUDA cores, 56 texture units, and 
32 ROPs. There's an SLI connector on the 
top of the card, as well as two DVI and one 
mini HDMI ports on the backplane. The 
card requires a pair of auxiliary 6-pin PCI-E 
power connections to operate. 

Despite the lackluster overclock, Giga- 
byte outfits this card with an impressive 



dual-slot heatsink, replete with quad 
heatpipes, a large aluminum block 
and fin heatsink, and dual 100mm 
Windforce 2X fans designed to generate 
as little turbulence as possible when 
running at high rpms, which makes 
for a quieter gaming experience. As an 
Ultra Durable VGA card, the Gigabyte 
GeForce GTX 560 features solid-state 
caps, polished ferrite-core chokes, and 
tier 1 Samsung/Hynix memory. As an 
Nvidia card, you also get support for 
CUDA applications, 3D Vision, PhysX, 
and SLI. 

The Gigabyte GeForce GTX 560 
performs well against the least expen- 
sive Radeon HD 6870 we could find 
as we went to press, outpacing it in 
the tessellation-heavy Unigine Heaven 
and Metro 2033 (at 2,560 x 1,600) 
benchmarks. Scores in Just Cause 2 were 
a draw at both resolutions, but Aliens vs. 
Predator did seem to favor the Radeon 
at both resolutions. After a $20 MIR, 
Gigabyte's card comes in approximately 
$15 less than the 6870. 

Gaming enthusiasts will find lots to 
love about the Gigabyte GeForce GTX 
560, and the included three-year warranty 
is just icing on the cake. ■ 

by Andrew Leibman 

GeForce GTX 560 

$189.99 I Gigabyte 
www.gigabyte.us 



Specs & Scores 



; Gigabyte 



Memory Clock ■ 1,0 

Memory Interface ■ 25C 

Memory ■ 1GE 
3DMark 11 Performance 

3DMark Overall ; P4J 

Graphics Score ; 38C 

Physics Score ; 90G 

Combined Score ; 40£ 

Graphics Test 1 ; 18. 

Graphics Test 2 ; 19. 

Graphics Test 3 ; 24. 

Graphics Test 4 ; 10. 

Physics Test I 28. 



1, 050MHz '1,002MHz 



Combined Test 


; 18.74 


; 18.06 


Unigine Heaven 


FPS 
Score 


19.3 
486 


20.4 
514 


Games 


1,920x1,200 



High, AAA, 4XAF) 
Just Cause 2 
(4XAA, 16XAF) 



Metro 2033 (Very 
High, AAA, 4XAF) 
Just Cause 2 
(4XAA, 16XAF) 



Predator (4XAA) ; 19 \ 16.2 



Specs: GPU: Fermi GF114; Core clock: 830MHz; 
Memory: 256-bit bus, 1 GB GDDR5 (1 ,002MHz); 
336 CUDA cores; 56 texture units; 32 ROPs 
Driver: Catalyst 11.5, Forceware 275.33 
Test system specs: CPU: 3.47GHz Intel Core 
i7-990X; Motherboard: Intel DX58S02; RAM: 
6GB Sector 7 DDR3-1600; Storage: 600GB WD 
Raptor; PSU: Antec True Power Quattro 1200 
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Thermaltake Toughpower Grand 1 050W 



This CrossFire and SLI-ready power 
supply is 80 Plus Gold-certified and 
operates at up to 93% efficiency. The 
Toughpower Grand 1050W also supports 
Intel's C6 deep power down sleep mode for 
the CPU, as well as the hybrid GPU mode 
that can lower GPU power to 1 watt. 
Besides power efficiency, the Toughpower 
Grand 1050W also has the necessary cables 
for up to quad-GPU setups and today's 
high-end motherboards that require dual 
8-pin +12V CPU connectors. 

The Toughpower Grand series is 
highlighted by a distinctive red stripe 
that runs around the lower third of the 
power supply. On the top of the power 
supply, there's a 140mm fan that features 
blades that are shaped similar to flower 
petals. Thermaltake claims that the blade 
shape increases airflow and reduces 
total noise output up to 3%. During 
our testing, we could hear the difference 
when the fan kicked up to full speed, 
but otherwise, the noise blended in with 
the rest of the fans in our test case. One 
important note is that the Toughpower 
Grand 1050W measures around 9 inches 
long, including cable bend, which could 
be a problem for those with limited PSU 
space in their case. 



The Toughpower Grand 1050W has 
a semi-modular design. The 24-pin 
main power, one 8-pin +12V connector, 
and one 4+4-pin +12V connector are 
hardwired to the PSU. There are a total 
of six PCI-E headers and four headers 
for the peripheral modular cables. 
Oddly, Thermaltake provides four PCI-E 
cables with a single 6+2-pin connector 
and two PCI-E cables with two 6+2-pin 
connectors. We used the four, single 6+2- 
pin cables in our test installation. For 
your peripherals, Thermaltake includes 
three SATA cables (each with four 
connectors) and two Molex cables (each 
with four connectors) . 

The Toughpower Grand 1050W sports 
two +12V rails, which Thermaltake 
splits between the CPU and the rest of 
the components. The 40A +12V rail 
powers only the 8-pin and 4+4-pin 
CPU power connectors, while the 80A 
+ 12V rail handles the other connectors. 
Thermaltake indicates the two +12V rails 
offer a max power output of 1,050W, 
while the +3.3V and +5V rails have a max 
output power of 1 80W. 

The Toughpower Grand 1050W 
reached a max output of 756 watts in our 
testing, which consisted of simultaneously 



Specs 


! Toughpower 




! Grand 1050W 


Rated continuous (W) 


! 1050 (at 50 C) 


12V Rails 


I 2 (1 40A, 1 80A) 


+5V max (A) 


25 


+3.3V max (A) 


25 


SLI/CrossFire-ready 


Yes 


Max wattage tested 


756 


Power factor tested 


.971 


Efficiency rating 




(as advertised) 


93% 


Cable side 


! Motherboard 


Fan location 


! Top 


Fan(s) 


! 140mm 


PCI-E 


I 8 (6+2-pin) 


Main 12V 


I 24-pin 


8-pin EPS 12V 


! 2 (8-pin, 4+4-pin) 


4-pin 12V 





SATA 
4-pin Molex 


: 12 
: 8 


Floppy 
Length 


; 1 


(including cable bend) 


! 9 inches 


Warranty 


I 7 years 


Test system specs: CPU: Intel Core i7- 


980X; Motherboard: Gigabyte X58A-OC; 


GPU: Zotac GeForce GTX 580 (2x, SLI); 


RAM: 6GB Crucial Balli 


stix DDR3-1600; 


Storage: 128GB Crucial 


RealSSD C300 



running POV-Ray beta 3.7 and Aliens vs. 
Predator. At this output, the Toughpower 
Grand 1050W also produced a power 
factor of .971, a max voltage of 1 19V, and 
max amperage of 6.54A. 

Energy-efficient power supplies are 
all the rage these days, and we like that 
Thermaltake is able to incorporate green 
power without cutting out support for 
enthusiast-level systems. Our only 
concern would be whether the long 
Toughpower Grand 1050W will fit into 
smaller cases. ■ 

by Nathan Lake 

Toughpower Grand 1050W 

$269.99 

Thermaltake 

www.thermaltakeusa.com 
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B 384 bit GDDR5 Memt 
Twin Frozr III Thermal Desigi 
Military Class II Components 
Triple Overvoltage & Temp Monitor by Afterburner 



XTREME EDITION! 



FRNTASTIC INNOVATION 




AVAILABLE AT: 



amazon.com 



Trif's 



liimOCEnLB? 

computers & electronics 



newegg* 



NCIX 



com 
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In Win Commander II 1200W 



In Win's Commander II line consists 
of 750W, 850W, and 1,200W power 
supplies, and we got to put the 1,200V/ 
model through its paces. The 1,200V/ 
Commander II is a partially modular PSU 
with the 20+4-pin main power, two +12V 
CPU connectors (one 8-pin and one 4+4- 
pin), and four 6+2-pin PCI-E connectors 
hardwired to the power supply. 

The 1,200W In Win Commander II 
comes in an all-camouflage box, but the 
power supply itself is a basic green, with 
its name in bright orange and specs in 
yellow lettering. On the bottom of the 
Commander II, there's a 135mm double 
ball-bearing fan, which is designed to help 
extend the life and reliability of the fan. 
We found that the fan was a bit loud 
when running at full speed, as we could 
clearly hear it outside of the enclosed case. 
On the back of the Commander II, 
there are six connectors on the modular 
panel. Two of the connectors have an 
8-pin header and work solely with the 
PCI-E 6+2-pin cables. The other four 
connectors are 6-pin headers where you 
can connect the two Molex and two 
SATA cables. The Molex and SATA 



cables feature four connectors apiece. 
The 1,200W Commander II offers fewer 
SATA connectors than some high-wattage 
competitors, which may be a concern 
if you have a high number of SATA 
peripherals. Each of the Molex cables also 
includes a 4-pin floppy connector. 

The 1 ,200W Commander II meets the 
80 Plus Bronze standard, and In Win 
indicates that it can operate at up to 85% 
efficiency. Of the total output, 1,032 
watts are set aside for the four +12V rails. 
We like that each +12V rail can handle 
up to 40A, so you'll have some headroom 
when you're using high-end graphics cards 
that require a lot of power. 150 watts 
are available to power the +3.3V and 
+ 5V connectors, which are capable of 
handling up to 24A and 30A, respectively. 
The -12V output works with up to 6 
watts, and the +5VSB (voltage standby) 
requires 15 watts to power the PC's wake 
on hardware. In Win provides overcurrent 
protection of up to 50A for the +12V, 
+ 5V, and +3.3V rails. Maximum over- 
voltage and minimum undervoltage 
protection for +12V rails is 17V, while 7V 
is the max and minimum for +5V rail. 



Specs ! 


Rated continuous (W) 


j 1200 (at 40 C) 


12V Rails 
+12Vmax(A) 
+5V max (A) 


! 4 
J 40 
j 30 


+3.3V max (A) 


J 24 


SLI/CrossFi re-certified 


j Yes 


Max wattage tested 


j 748 


Power factor tested 


! .986 

j 


Efficiency rating 




(as advertised) 
Cable side 


I 85% 

j 

I Motherboard 


Fan location 


| Bottom 


Fan(s) 


; 135mm 


PCI-E 


; 8 (6+2-pin) 


Main 12V 


; 20 + 4-pin 


8-pin EPS 12V 


; 2 (4+4-pin) 


4-pin 12V 





SATA 
4-pin Molex 


8 
8 


Floppy 


2 


Length 




(including cable bend) 


; 8 inches 


Warranty 


; 5 years 


Test system specs: CPU: 


Intel Core-i7 


980X; Motherboard: Gigabyte X58A-OC; 


GPU: Zotac GeForce GTX 580 (2x, SLI); 


RAM: 6GB Crucial Ballistix 


DDR3-1600; 


Storage: 128GB Crucial Re 


alSSD C300 



We were able to push the 1,200W 
Commander II to 748 watts when simul- 
taneously running POV-ray beta 3.7 and 
Aliens vs. Predator. At this output, the 
1 ,200W Commander II delivered a power 
factor of .986. 

In Win backs the PSU with a five- 
year warranty. The four-rail, 1,200W 
Commander II provides you with the 
tools necessary to comfortably power 
triple- and quad-GPU setups, and its 
semimodular design is ideal for those who 
want a clean interior. ■ 



by Nathan Lake 



Commander II 1200W 

$240 
In Win 
www.inwin-style.com 
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Asus Eee Pad Transformer TF1 01 (1 6GB) 



Asus has expanded its line of Eee Pads 
to include an Android tablet with a 
twist. When connected to the optional 
dock (Eee Pad Transformer TF101 
Keyboard), the Transformer becomes 
utterly indistinguishable from a net- 
book, with a QWERTY keyboard, a pair 
of full-sized USB ports, a touch pad, 
mouse buttons, and an MMC/SD/SDHC 
card reader (in addition to the microSD 
slot on the Transformer). But before we 
get to the accessory, let's talk about the 
tablet itself. 

The Transformer features Nvidia's 
1GHz dual-core Tegra 2 superchip. The 
unit's 10.1 -inch screen features a 16:10 
aspect ratio, making it ideal for videos 
and movies, if a little unwieldy in portrait 
mode. The back panel is textured plastic 
set into a bronzed aluminum bezel, and, 
at 1.5 pounds, the Transformer weighs 
the same as the iPad (but slightly more 
than the iPad2). 

For tablets, viewing angle is crucial 
because you won't always have a flat 



surface to support that kickstand folio 
case you paid an arm and a leg for. The 
IPS (in-plane switching) display on the 
Transformer is similar to that of the iPad, 
and it supports up to 178-degree viewing 
angles, which make it nearly as viewable 
lying flat as when viewed straight on. The 
screen also supports 10-finger multitouch 
and has a scratch- and shatter-resistant slab 
of Coming's Gorilla Glass over the screen. 

There's a 1.2MP front-facing camera 
and mic for video chat (where resolution 
is not a concern) and a 5MP rear-facing 
camera. It's a far cry from being as good 
as your digital camera, but about average 
for smartphones. The rear-facing camera 
can also record HD video and play it 
back in 1080p on an HDTV, thanks to 
the mini HDMI output (version 1.3a; 
cable/adapter not included). The built-in 
speakers with SRS sound technology 
deliver a good up-close experience but are 
too underpowered for much else. 

There are two sides to the software coin 
on the Transformer. Firstly, Honeycomb 



feels only mostly-baked. There aren't an 
overwhelming number of tablet-optimized 
apps on the Android Market, but that 
situation will resolve itself in the very near 
future. Despite this, the bundled software 
is surprisingly good. Polaris Office 
3.0 lets you edit and view documents, 
spreadsheets, and presentations. Asus 
also offers Transformer owners access to a 
suite of services, including Asus Launcher, 
MyLibrary, MyNet, MyCloud, File mana- 
ger, Asus Sync, and a complimentary one- 
year trial of Asus WebStorage, which gives 
you unlimited cloud-based storage. Note 
that there is currently no 3G version of 
the Transformer. 

The Eee Pad Transformer TF101 Key- 
board docking station is sold separately 
for $149.99. It's very well-made; the 
keyboard surface is the same bronze-hued 
aluminum, and the bottom panel matches 
the Transformer tablet's rear panel. The 
separated chicklet-style keys are similar 
to those you'd find on a typical netbook 
or notebook, and there are loads of 
Android-specific hotkeys, such as a Home, 
Lock, Settings, Play/Pause, Skip, Wi-Fi, 
Bluetooth, and Search. 

The dock connector between the tablet 
and keyboard is large and very sturdy. 
Best of all, the dock adds 6.5 hours to the 
battery life. Can the iPad's keyboard dock 
do that? Speaking of, the Transformer also 
supports Adobe Flash 10.3. Multitasking 
on the Transformer is a joy. 

Shortly after launch, Asus made good 
on its claim to keep Transformer on the 
cutting edge of Android and delivered 
an update to Android 3.1. Asus has an 
impressive tablet in the Transformer, 
and the keyboard dock that gives it its 
namesake effectively renders your netbook 
redundant. If you listen very closely, you 
can almost hear eBay's oversaturated 
netbooks category gently weeping. ■ 

by Andrew Leibman 



Specs: CPU: 1 GHz dual-core Nvidia Tegra 2; Display: 1 0.1 inches (1 ,280 x 800); OS Android 
3.1 (Honeycomb); Memory: 1GB DDR2; Storage: 16GB; Battery: 9.5 hours rated life (16 hours 
with keyboard dock); Gyroscope; E-Compass; GPS; 802.1 1b/g/n; Bluetooth 2.1+EDR; microSD 
slot (up to 32GB) 



Eee Pad Transformer TF1 01 (16GB) 

$399.99 

Asus 

usa.asus.com 
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EnermaxT.B. Silence 12cm PWM UCTB12P 



It's surprising that more case fans aren't 
as easy to clean as Enermax's T.B. 
Silence. Simply pop out its blade and 
hub unit (ours took some persuasion), 
wipe it off, and snap it back into the 
fan shroud. That totally beats making 
a dusty mess by blasting a fan with 
compressed air or the finger gymnastics 
required to wipe its blades in situ. 

The big deal of a T.B. Silence fan is 
its advanced twister bearing. Because it 
uses magnets to stabilize the bearing, not 
oil, it avoids the problems inherent in a 
sleeve or ball bearing: namely, an increase 
in noise output over time as the oil breaks 
down. Case heat contributes to oil's 



Specs: Size: 120mm; Speed: 500 to 

1 ,500rpm (PWM); Airflow: 26.5 to 71 .3cfm; 

Connector: 4-pin (Molex adapter included) 




deterioration, accelerating a sleeve or ball 
bearing fan's demise. In contrast, Enermax 
says, a twister bearing can survive 
temperatures past the boiling point of 
water, not to mention last two to four 
times as lone as an oil-stabilized bearing. 



T.B. Silence 12cm PWM UCTB12P 

$17 I Enermax 
www.ecomastertek.com 

This 120mm model features pulse width 
modulation-style thermal speed control. 
PWM allows for lower fan speeds when 
your system is idle or under a light load. 
The UCTB12P's nine fan blades have 
batwing contours for quiet efficiency. They're 
surrounded by a brushed aluminum ring 
with cutouts of the Enermax name but are 
not illuminated by any sort of LED bling. 

As you may know, Enermax's American 
site is www.enermaxusa.com , but its U.S. 
distributor is called Ecomaster (www 
.ecomastertek.com ) . It's a name game worth 
keeping straight, as this is a fan most definitely 
worth your serious consideration. ■ 

by Marty Sems 



Apple iPad 2 



For anyone who uses 
a PC to do work, 
tablets are a luxury item 
used to augment your com- 
puter. We love tapping away 
at the iPad 2 while wanderin 
the house — looking up recipes, 
checking email, and browsin^ 
the Web. It also often boards planes 
alongside an ultraportable laptop. We 
have fun on the iPad 2 and get productive 
via apps, but anything requiring extensive 
keyboard usage invariably gets transferred 
to our laptop. More casual users may not 
follow the same usage pattern, but either 
way, the iPad provides ample power for 
staying connected. 

The iPad 2 s form factor is very sim- 
ilar to its predecessor with the 9.7-inch 



Specs: CPU: 1GHz dual-core Apple A5; 
Display: 9.7 inches (1 ,024 x 768); OS: iOS 
4; Memory: 512MB DDR2; Storage: 16GB to 
64GB; Battery: 10 hours rated life 




iPad2 

$499 (16GB Wi-Fi) to 
$829 (64GB Wi-Fi + 3G) 
Apple 
www.apple.com/ipad 



1,024 x 768 display. 
It now is faster, slightly 
thinner, and lighter, and the back lets the 
device lay flat on a table instead of feeling 
wobbly. Thunderbolt is unavailable, and 
we miss having external SD and USB 
ports. Your only connectors continue to 
be the dock port and 3.5mm headphone 
jack. iPad 2 also adds two cameras. The 
one on the back is a 720p cam capable 
of capturing stills and video, and the 
front-facing camera's resolution is 640 x 
480, which we thought worked well in 
our engagements. 

The tablet space is fast-paced, 
and the marketplace will likely look 
different by mid-2012 depending 



on how the Android story progresses 
over the next year. We'll see how 
Google, Amazon, and others shape the 
ultraportable landscape. We even hear 
encouraging rumbles from Redmond 
awaiting the next Windows release. 
But today, the iPad 2 is the best 
tablet available. 

The iPad 2 isn't dramatically dif- 
ferent from last year's original iPad, 
though, so it won't hurt to stave off 
your upgrade until the iPad 3, which, 
speculatively, may be available next 
year. For those who don't already own 
an iPad, the iPad 2 is a great fit — 
and is the aspiration which most 
competitors are working toward. ■ 



by William Van Winkle 
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Get multi-display Eyeflnity 



For those who want more. Get DX1 1 support, AMD EyeFinity and AMD HD3D at a price you can afford! The SAPPHIRE 
HD6450, HD6570 and HD6670 offer advanced video and display features, as well as AMD's 2nd generation suppport for 

DirectX® 1 1 to give you the ultimate in 'Visual immersion" for your PC 
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Logisys IP01WT iPad & Tablet PC Stand 

i 



f you own a tablet, you know how difficult 
it can be to find a case or stand that will 
hold it at a good angle for watching videos 
or playing games. Some stands only prop 
the tablet up a little bit but aren't adjustable, 
and others don't give you the option of 
using your tablet vertically or horizontally 
The IP01WT iPad & Tablet PC Stand from 
Logisys gives you all of these options and 
looks good while doing it. 

Although the IP01WT is specifically 
built for the original iPad, Logisys says it 
also supports other tablets. But because the 
clamp isn't width adjustable, it's doubtful that 
16:9 or 16:10 tablets will be compatible. The 
IP01WT includes three rubber attachments 
so you can adapt it to fit the newer iPad 2, as 



well. We tested the stand with an iPad 2, and 
it snapped into place firmly. 

The stand itself has a solid metal frame 
with white rubber accents in key places 
to prevent damage to desktops or other 
surfaces, as well as damage to your tablet. 
The white, plastic clamp that holds the 
tablet rotates, so you can use your tablet 
vertically or horizontally. It's also vertically 
adjustable to offer you the best possible 
viewing angle. The IP01WT doesn't take 
up a lot of space, and when you aren't using 
it, you can fold it up to a more compact size 
and store it in a drawer or bag. 

The Logisys IP01WT is a great stand. It 
is sturdy, compact, and easy to set up, adjust, 
and take down. It will work well for you 




if you want to use your tablet beside your 
desktop PC at home or if you want to take 
your tablet and stand with you on the go. ■ 

by Josh Compton 

IP01WTiPad& Tablet PC Stand 

$34.99 
Logisys 
www.logisyscomputer.com 



Specs: Dimensions: 8.8 x 5.2 x 2.1 inches 
(HxWxD); Weight: 390g 



Creative Labs Sound Blaster X-Fi Titanium HD 



Integrated audio on motherboards has 
been severely cannibalizing the add-in 
sound card market for years. Perennial 
player Creative Labs continues to 
advance its X-Fi lineup, despite the 
onslaught. In terms of audio quality, 
though, Creative has little to worry 
about. The top-of-the-line Sound 
Blaster X-Fi Titanium HD sounds so 
much better than cheap integrated 
audio that comparing it to integrated 
offerings is almost laughable. It also 
compares favorably to other high-end 
add-in cards. 

Creative Labs designed the Sound 
Blaster X-Fi Titanium HD from the 
ground up for Windows 7's (and 
Vista's) updated audio stack. WinXP 
is not supported. The card makes do 
with a minimal number of inputs and 
outputs. There are headphone and 
microphone jacks, left and right analog 
outputs, and optical inputs and outputs 
on the Titanium HD's case bracket, a 
front-panel audio connector on its top 
edge, and a large accessory connector 
on its rear. 



As you might guess, 
sound quality on the X-Fi 
Titanium HD is a real 
ear-opener. When tested 
alongside an integrated 
Realtek HD audio chip and 
an older X-Fi, the Titanium 
HD's sound quality was 
clearly superior, regardless 
of the source. Games, 
music, and movies all 
sounded excellent, plain 
and simple. 

Anyone in the market for 
a high-end add-in sound 
card should most definitely 
check it out. This is the 
best sound card we've heard 
to date. ■ 

by Marco Chiappetta 

Sound Blaster X-Fi 
Titanium HD 

$179.99 
Creative Labs 
us.creative.com 




Specs Creative Labs Sound Blaster X-Fi Titanium HD 

DAC resolution 

Front: 24-bit, 192kHz 

Headphone (33 ohms/330 ohms): 24-bit, 192kHz 

Aux in: 24-bit, 96kHz 

Output level (full seal 

Front: 2Vrms 

Headphone (33 ohms/330 ohms): 1 Vrms 

Aux in: 2Vrms 

SNR (20kHz low-pass filter, A-Wgt) @ 24-bit, 96I 

Front: 122dB 

Headphone (330 ohms): 117dB 

Headphone (33 ohms): 115dB 

Auxin:118dB 

THD+N (20kHz low-pass filter) 

Front: 0.001% 

Headphone (330 ohms): 0.001% 
Headphone (33 ohms): 0.006% 
Aux in: 0.001% 

Frequency Response (-3.5dB) 

Front: 10Hz to 90kHz 

Headphone (33 ohms/330 ohms): 10Hz to 46kHz 

Aux in: 10Hz to 46kHz 
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Corsair Obsidian Series 650D 



Corsair continues to expand its line 
of Obsidian-branded cases, this 
time with a (relatively) more affordable 
model dubbed the 650D. Like the 
Obsidian 700D and 800D that come 
before it, the recently released Obsid- 
ian Series 650D has an understated 
aesthetic that forgoes any elaborate 
decorations in favor of a simplistic 
yet elegant, matte black exterior and 
interior that's classy without being too 
boring. The 650D, however, is slightly 
smaller than its siblings and doesn't 
support E-ATX motherboards. 



The Obsidian 650D is constructed 
mostly of stamped steel, with an 
aluminum front bezel. Both of the case's 
side panels (one of which is windowed) 
are tool-less and can be easily removed 
by disengaging a couple of locking 
mechanisms at the top. The case also 
features tool-less external 5.25-inch drive 
bays and 3. 5 -inch internal drive trays. The 
3. 5 -inch trays work with 2. 5 -inch drives, 
as well, but screws are necessary when 
installing the smaller drives. 

A trio of fans — two massive 200mm 
fans (one front intake and one top 




exhaust) and a 120mm fan at the rear — 
handle the cooling duties. Of course, 
there are precut holes for watercooling 
equipment, too, and the top of the case 
can accommodate a radiator, should you 
choose to install one. 

Other accoutrements of the Obsidian 
Series 650D include a bottom-mounted 
fan filter for the PSU intake vent, a 
huge cutout in the motherboard tray 
to facilitate installing aftermarket CPU 
cooling brackets with a motherboard 
already installed in the case, and a ton 
of grommeted cutouts to simplify cable 
management. In addition, the 650D is 
also outfitted with an array of front- 
panel connectors hidden behind a small 
door; a three-speed, four-channel fan 
controller; and a handy full drive dock at 
the top that's compatible with both 3.5- 
inch and 2.5-inch drives. 

The Obsidian Series 650D has it all. If 
you fancy its clean, subdued appearance, 
then this case is absolutely worth its 
asking price. Highly recommended. I 



by Marco Chiappetta 



Obsidian Series 650D 

$199.99 

Corsair 

www.corsair.com 



Specs: Materials: Stamped steel, aluminum (front bezel); Dimensions: 20 x 9 x 21.5 inches (HxWxD); Weight: 24.5lbs; Motherboard Support: ATX, mATX; 
Expansion slots: 8; Bays: 4 5.25-inch external, 6 3.5-/2.5-inch internal; Fans: 1 200mm front, 1 200mm top, 1 120mm rear; Front I/O: 2 USB 2.0, 2 USB 
3.0, 1 IEEE 1394, headphone, and mic; Four-channel fan controller; Two-year warranty 
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Asus Crosshair V Formula 



The Asus Crosshair line of motherboards 
has long been a favorite among AMD 
CPU enthusiasts. The newest addition, 
the Asus Crosshair V Formula, takes 
AMD's latest desktop chipset and lays 
the foundation for Bulldozer's impending 
arrival. All of AMD's current-generation 
Socket AM3-based processors will work in 
the board, too, of course. 

Thanks to the AMD 990FX/SB950 
chipset, along with a few companion 
controllers courtesy of AS Media and Intel, 
the Crosshair V Formula is brimming 
with the latest technology. The board 
has a multitude of native SATA 6Gbps 
ports and USB 3.0 ports. A high-end 
Intel Gigabit LAN controller offers 
lower CPU utilization than many of 



the cheaper alternatives on the market. 
The Crosshair V Formula also packs a 
loaded UEFI BIOS that's navigable via 
a mouse, boatloads of I/O connectivity, 
SupremeFX X-Fi 2 audio, CrossFire 
support with true dual-xl6 configurations 
possible, and — get this — support for SLI. 
Nvidia and AMD have finally come to an 
agreement, and the latter's multi-GPU 
technology will be supported on some 
motherboards based on AMD's next-gen 
chipsets, such as the 990X. 

The Crosshair V Formula's performance 
was top-notch. From a pure benchmark 
perspective, it's not much faster, if at 
all, than the best 890FX boards, due to 
AMD's current CPU architectures sporting 
integrated northbridge functionality, but 



the Crosshair V Formula can hang with 
the best of them while offering more 
features and excellent overclocking 
capabilities. We were actually able 
to take a Phenom II X6 HOOT to 
4.1GHz with perfect stability using 
a combination of multiplier and HT 
clock manipulation; our previous high 
with the same was 4.05GHz. 

At about $240, the Asus Crosshair 
V Formula is not cheap, especially for 
an AMD-based motherboard, but it's 
arguably one of the best options currently 
available. Plus, it'll let users easily up- 
grade to a Bulldozer-based processor 
(when they finally hit store shelves). ■ 

by Marco Chiappetta 




Crosshair V Formula 

$239.99 (online) 

Asus 

www.asus.com 
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Results 
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PCMark Vantage 
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Productivity 


I 9061 

6873 

8345 

7618 
] 8793 
1~8679~" 
1~7922~" 


Cinebench 11.5* 
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LAME MT** 
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Dual-threaded 


0:43 
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Crysis (800 x 600, 
low quality) 


i 127.8 


*points 

**minutes:seconds 

Test system specs: CPU: AMD 

Phenom II X6 1100T; RAM 4GB Corsair 

DDR3-1333; GPU: GeForce GTX 280; 

Storage: WD Raptor 150GB; Windows 7 

Ultimate 64-Bit 



Specs: Form factor: ATX; Socket AM3+; CPU support: FX, Phenom II, Athlon II, Sempron 100; Chipset: AMD 990FX; Max memory: 32GB (DDR3-2133); Slots: 
3 PCI-E 2.0 x1 6 (dual x1 6 or x1 6, x8, x8), 1 PCI-E 2.0 x1 6 (x4 mode), 1 PCI-E 2.0 x1 , 1 PCI; Storage: 8 6Gbps SATA (7 internal, 1 eSATA); Rear I/O: PS/2, 
eSATA, Gigabit Ethernet, 4 USB 3.0, 8 USB 2.0, 1 S/PDIF, 6 audio, Clear CMOS switch; Three-year warranty 
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Increase your productivity and enhance your multimedia experience with the Patriot Memory 
Wildfire SSD. Clocking in at a blazing 550 MB/?Mad and 520 MB/s write speeds, it's ready 
to take on the most intense computer applicatiomsilnsta'rjtly see performance gains with 
shorter load and boot times with this i/pgrade. f ) ^ ^% 



It's time to let go of your traditional hard drive arra increase your productivity and 
enhance your multimedia experience with a mots solid solution. 
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PowerColor Radeon HD 6870 2GB GDDR5 
Eyefinity 6 Edition 



The AMD Radeon HD 6870 has 
been around for a while now, but 
PowerColor is at the ready with an 
update that not only offers double the 
frame buffer of reference models but 
also exploits the 6870 GPU's six display 
outputs. The aptly named PowerColor 
Radeon HD 6870 2GB GDDR5 Eye- 
finity 6 Edition can power up to six 
independent displays in any number 
of configurations. Basically, if it's an 
option in AMD's Eyefinity control 
panel, this PowerColor card supports it. 
In addition to its larger 2GB frame 
buffer and six mini DisplayPort outputs, 
PowerColor has also outfitted the card 




with a custom cooler. The cooler, while 
very quiet at idle, does generate a low- 
pitched, audible whir under load. A silent 
solution the PowerColor Radeon HD 
6870 2GB GDDR5 Eyefinity 6 Edition is 
not. The card's GPU clocks in at 900MHz, 
and its memory hits 1,050MHz — 
identical to AMD's reference design. 

With similar clocks, it should come 
as no surprise that the PowerColor 
Radeon HD 6870 2GB GDDR5 Eye- 
finity 6 Edition performs much like 
standard Radeon HD 6870 cards at 
common desktop resolutions. At higher 
resolutions, however, like those enabled 
by multidisplay Eyefinity configurations, 
the card's larger frame buffer is a bonus. 
That said, we couldn't consider the card 
fast enough to push even a single 30-inch 
display with high-quality game settings, so 
pushing multiple screens will require some 
image quality concessions or a second card 
for some CrossFire action. ■ 

by Marco Chiappetta 

Radeon HD 6870 2GB GDDR5 
Eyefinity 6 Edition 

$249 to $259 (TBD) 

PowerColor 
www.powercolor.com 
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Overall 


, 1405 




Graphics Score 


1245 


Physics Score 


9528 


Combined Score 


1584 


Graphics Test 1 


6.74 


Graphics Test 2 


7.1 


Graphics Test 3 


6.34 


Graphics Test 4 


3.5 


Physics Test 


30.25 


Combined Test 


7.37 




Unigine Heaven 2.5 
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Aliens vs. Predator (4XAA, 16XAF) 




1 ,920 x 1 ,200 


; 30.1 
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18.8 




Just Cause 2 (4XAA, 16XAF) 




1,920x1,200 


; 66.54 




2,560x1,600 


44.13 




Driver: Catalyst 11.5 






Test system specs: CPU: Intel Core J7-980X; 
Motherboard: Gigabyte EX58-UD5; RAM: 
6GB OCZ DDR-1333; Storage: WD Raptor 
150GB; Windows 7 Ultimate x64 



Specs: GPU: AMD Radeon HD 6870; Core 
clock: 900MHz; Memory clock: 1 ,050MHz; 
Memory interface: 256-bit; Memory: 2GB 
GDDR5; Outputs: 6 mini DisplayPort; Power 
connectors: 2 6-pin PCI-E; Two-year warranty 
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Performance PC 3D HTPC 



The components in the PC you use for 
gaming, video and photo editing, en- 
coding, file hosting, rendering, and more 
will differ greatly from those of the cor- 
nerstone of your ultimate entertainment 
center. More than a few times, we've en- 
countered vendors who've missed the point 
and sent us HTPCs stuffed with high-end 
graphics cards, overclocked processors, and 
LEDs blinking from every vent and fan. 
Read on to see if the folks at Performance 
PC sent us another high-def dud or an 
HTPC capable of rocking your home the- 
ater like no single A/V component can. 

As a rule, the case a vendor chooses for a 
PC is one of the more subjective aspects of a 
build — except in HTPCs. The Antec Fusion 
Remote Black forms the foundation of Per- 
formance PC's 3D HTPC. Having selected 
Antec's Fusion cases for more than a couple 
of our HTPC builds in the past, we're more 
than a little fond of the cases' compartmen- 
talized structure, spacious interiors, various 
cooling options, and quality bundled VFD. 
The front panel is a thick slab of black anod- 
ized aluminum, with the VFD and ODD 
drive bay on the left side, USB and FireWire 
ports in the middle, and a large volume dial 
mapped directly to the system volume on the 
right. To the ungeek, it looks like just another 
A/V component. To us, it looks like a hori- 
zontal slice of HTPC heaven. 

Intel's Sandy Bridge forms the core of 
the system; the quad-core 3.1GHz Intel 
Core i5-2400 has a max Turbo frequency 
of 3. 5 GHz, 6MB of Intel Smart Cache, 
and integrated Intel HD Graphics 2000. 
Media junkies need not panic; there is a 
discrete GPU here, but we'll get to that 
later. Performance PC dropped the stock 
Intel fan in favor of a low-profile Scythe 
BIG Shuriken CPU cooler, which runs 
quiet even under load. The motherboard 
in this system is the Asus P8H67-M PRO 
(Rev 3.0), which has a pair of USB 3.0 



ports, an optical audio output, and 
6-channel analog audio jacks 
on the I/O backplane. Per- 
formance PC filled two of the 
motherboard's four memory 
ports with a pair of 2GB 
DDR3- 1333MHz modules. 

The graphics card in the 3D 
HTPC is the EVGA GeForce GT 
430, with a 1GB dedicated frame 
buffer, and DVI, VGA, and HDMI 
(1.4a/Blu-ray 3D) ports. Performance 
PC provides a 1TB Western Digital 
Caviar Blue drive for the OS, applica- 
tions, and media. The optical drive is 
LG's Super Multi-Blue Blu-ray burner. 
There's also the dual-tuner-equipped 
Hauppauge WinTV-HVR-2250 
to satisfy all your DVR desires, an 
802.1 la/b/g WIAN card, the Logitech 
diNovo Edge Bluetooth rechargeable 
keyboard, and Windows 7 Home Pre- 
mium 64-bit for the operating system. 

We benched this beauty, but sadly 
our benchmarks do not represent the 
kinds of workloads people tend to per- 
form on HTPCs. As such, we watched 
some Blu-ray movies, which played 
back flawlessly; we did some light 
gaming and were pleased with the per- 
formance in Left 4 Dead 2 (1,280 x 
720); and navigated Media Center and 
the Web using the diNovo (which we've 
raved about before). At no time did 
the system get noisy enough to draw 
attention to itself. In short, the Perfor- 
mance PC 3D HTPC is everything an 
HTPC should be, and nothing more. 
We wouldn't have it any other way. ■ 

by Andrew Leibman 
3D HTPC 

$1,749.99 

Performance PC 

www.performancepersonalcomputers.com 




The 3D HTPCs interior is 
just as attractive as its exterior. 



Specs & Scores 


Performance PC 




3D HTPC 


Price 


$1,749.99 


3DMark 11 Performance 


3DMark Overall 


P1103 


Graphics Score 


968 


Physics Score 


5912 


Combined Score 


941 


Graphics Test 1 ; 


4fps 


Graphics Test 2 


4fps 


Graphics Test 3 


5fps 


Graphics Test 4 


3fps 


Physics Test 


18fps 


Combined Test 


4fps 


PCMark 7 


PCMark Score 


2774 


Productivity Score 


2066 


Creativity Score 


3269 


Entertainment Score ; 


2841 


Computation Score I 


3778 


System Storage Score ! 


2001 


POV-Ray 3.7 RC3 


Pixels Per Second 


917.79 


Cinebench 11.5 


Points 5.05 


Games 1 ,280 x 720 


Left 4 Dead 2 


34.39fps 


(8XAA, 16XAF) 




Driver: ForceWare 275.33 



Specs: Processor: Intel Core i5-2400 (3.1GHz); Motherboard: Asus P8H67-M Pro; Graphics: Evga GeForce GT 430; RAM: 4GB DDR3-1333; Hard drive: 
1TB Western Digital Caviar Blue WD10EALX-009BA0; TV Tuner: Hauppauge WinTV HVR-2250; ODD: LG Super Multi Blue BD-RE; Connectivity: 802.1 1 a/b/g 
WLAN, Realtek 81 1 1 E Giqabit LAN; PSU: Thermaltake TR2 RX 650W 
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Silence A Clicky Mechanical Key Switch Keyboard 







Within the PC enthusiast community, 
there is a small but proud contingent 
of users who remain partial to mechanical 
key switch keyboards. Unfortunately, at this 
stage of the PC's existence, most users have 
never experienced the typing bliss that is a 
mechanical key switch keyboard. 

The overwhelming majority of keyboards 
now included with white box systems or 
sold at large office supply stores are low- 
quality, cheap, membrane or rubber dome 
keyboards. These keyboards are built for 
the mass market and feature inexpensive 
materials and mushy rubber membranes (or 
domes) that are used in the switch circuits 
and act as a spring-like material to return 
keys to their upward positions. Odds are the 
keyboard in front of your PC right now is a 
rubber dome model. 

It's regrettable, because there was once 
a time when system builders took pride 
in every component included with their 
machines. Just ask IBM Model M loyalists 
who, after all these years, have held on to 
the buckling spring keyboards that came 
bundled with their PS/2 systems. 

The low-quality keyboards that make 
up such a large portion of the market 
are inferior to mechanical key switch 



keyboards for a number of reasons. 
Rubber dome or membrane keyboards 
typically have inconsistent actuation 
points and require varying amounts of 
force to press a key. They're usually very 
lightweight and aren't nearly as durable as 
good mechanical keyboards. 

The Good, The Bad & The Noisy 

As their name implies, mechanical 
key switch keyboards have individual 
mechanical switches under every single 
key. These switches are built to strict 
tolerances and offer consistent actuation 
points; all of the switches installed on 
a keyboard require the same amount of 
force to depress (although some high-end 
mechanical boards are intentionally built 
with lighter-weight switches for their 
outer keys). They're rated for millions 
of keystrokes, so they'll last an eternity. 
The switches on mechanical keyboards are 
usually mounted to stiff PCBs or metal 
plates, too, so the keyboards tend to be 
solidly built, with little to no flex, either. 

Mechanical keyboards aren't without 
their shortcomings, however. Save for a few 
exceptions, most mechanical key switch 
keyboards feature plain-Jane designs that 



A bit of non-conductive, Teflon PTFE-based 
lubricant and inexpensive rubber 0-rings can go 
a long way to silencing a clicky mechanical key 
switch keyboard. The lube helps muffle the "click" 
of the key switches somewhat, and the 0-rings 
prevent the keycaps from banging on the switch 
mechanisms when bottoming out the keys. 

lack the multimedia keys, integrated USB 
hubs, etc., found on many other elaborate 
keyboards. Mechanical keyboards are 
typically expensive, as well, sometimes 
costing hundreds of dollars (although there 
are a few very respectable mechanical key 
switch keyboards currently available in the 
$100 to $180 range). 

Many mechanical keyboards based on 
"clicky'-type switches can also be somewhat 
loud, which is a big turnoff for some users. 
(Never mind that the clicks will make you 
a better typist, but that's a discussion for 
another time.) The noises produced by a 
clicky mechanical keyboard usually come 
from two sources — the switches themselves 
and the sound of their keycaps bottoming 
out on the switch enclosures. 

There's not much we can do about 
the subdued designs and high prices of 
most mechanical key switch keyboards, 
but, with the right tools and some basic 
modifications, we can help reduce the 
noise that a clicky keyboard produces. 

The Game Plan 

We're going to do a couple of things 
to quiet a clicky mechanical key switch 
keyboard based on the popular Cherry 
MX Blue key switch. First we'll mod its 
keycaps with some strategically placed 
rubber O-rings. Then, we'll apply a bit of 
Teflon PTFE-based lubricant to the actual 
switch mechanisms to muffle their "click." 

The first step to modding a Cherry MX 
Blue-based keyboard's keycaps is to remove 
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A keycap puller isn't an absolute necessity for 
removing the keycaps from a mechanical key 
switch keyboard, but it does make the process 
much quicker. You'll be less likely to torque 
a switch mechanism and potentially crack its 
stem, too. If you don't own a keycap puller 
though, don't sweat it. Making one from a couple 
of large paper clips is simple and cheap. 

them. Friction is the only thing that holds 
them in place, so removal requires nothing 
but some upward pressure. The switches 
have small, cross-shaped stems, and the 



keycaps have similarly shaped receptacles 
that slide down upon them. We'd highly 
recommend using some sort of keycap 
puller to speed and facilitate the removal 
process, though. Using nothing but your 
fingers can be difficult (at least until the first 
few keys have been removed) because the 
keycaps are so close together. We also don't 
recommend removing keycaps this way 
because it's also relatively easy to torque or 
spin a keycap and snap off the switch's stem. 

Assuming most of you reading this 
don't own a proper keycap puller, we're 
going to fashion a simple one using a 
couple of large paper clips and an old key 
ring before starting the actual mod. 

To make a basic keycap puller, grab a 
couple of paper clips and some needle- 
nose pliers. Straighten the clips as best 
you can until you're left with two straight 
rods of metal. Find one of the rods' center 
point and then grasp it about a quarter 
inch off the center and make a 90-degree 
bend. Next, hold the bent rod against 
one of your keyboard's keycaps and make 
a second, 90-degree bend mirroring the 
first, at a point just wide enough to fit 
around the keycap. You should end up 
with an elongated U-shaped piece of 
metal. Be mindful at this point, though, 
that the bends are far enough apart to fit 
around the keycap but not so wide as to 
not fit between two keys. Now, mimic the 
bends on the second straightened paper 
clip. Finally, make a couple of small loops 
at either end of the now-bent clips and 
attach them to a key ring (or even another 
paper clip). Then congratulate yourself — 
you've just made a keycap puller. 

As we've already mentioned, to mod and 
quiet our Cherry MX Blue-based keyboard, 
we're going to use some rubber O-rings 
and non-electrically conductive Teflon 
PTFE-based lubricant. For Cherry MX key 
switches, 8mm rubber O-rings result in the 
best fit. They are available at a variety of 
hardware stores and online for pennies each. 
A pack of 125 O-rings cost us about $8, 
for example. Teflon PFTE-based lubricants 
are also available at similar locations for a 
couple of bucks. We'd recommend picking 
up a small container that includes a precision 



applicator, such as a syringe or pen. Each 
switch requires only a miniscule amount of 
lube to affect the pitch and volume of the 
click, so there's no need to buy a big tube, 
unless you can use it for other projects. 

Keycap Capers 

To begin the mod, slide each half of 
the keycap puller under opposite sides of 
a standard keycap and apply even, upward 
pressure. The keycap should come off 
with minimal force, but if it doesn't, the 
tiniest, gentle rocking motion may help. 
We'd recommend starting with a single 
row of standard-sized keys. They're the 
easiest to remove, and limiting yourself to 




To remove the keycaps on a mechanical key 
switch keyboard, slide the keycap puller's 
prongs underneath the edges of a keycap and 
apply gentle, even upward pressure. Sometimes 
a very slight rocking motion helps. The keycap 
should just pop right off with minimal effort. 
For larger ones, take extra care to not crack 
any additional stabilizers that may be lurking 
underneath the keys. 
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Mechanical Key Switches Explained 



There is a common misconception that all me- 
chanical key switch keyboards are loud, dicky 
contraptions that don't deserve a place in a quiet 
work environment. This couldn't be further from 
the truth. Although many of the most popular 
mechanical key switch keyboards are built around 
dicky switches, there are a multitude of non- 
dicky options, some of which are nearly as quiet 
as cheap membrane or rubber-dome keyboards. 



Mechanical key switch keyboards typically featur 
switches that are categorized as linear, tactile, or 




tactile and dicky. And it's only the tactile and dicky Clicky switches have an internal metal leaf 

switches that make any noise. Linear switches are that clicks, creating 

just that— linear. They do not transmit any kind the switch is pressed. Applying a small 

of tactile bump to the end user, and the switches amount of non-electrically conductive lu 

travel in a smooth linear motion. Tactile switches to the leaves will muffle the click somewhat, 

transmit a small "bump" to the end user when reducing its noise output. 

pressed; if you haven't experienced a true tactile 

switch, it literally feels like a linear switch hit a small bump on its way i 

also transmit a tactile bump to the user, while at the same time emitting a click when actuate 

As we mention in the bulk of this piece, the noise generated by non-dicky switches is typically from 
the keycaps bottoming out on its switch mechanisms. Using a lighter touch and not bottoming out the 
switch will eliminate the noise altogether, but this requires users to be intimately familiar with their 
keyboards and re-train themselves to stop pressing the key once its switch has actuated. Of course, our 
little 0-ring mode here will do a great job of minimizing the sound of the keys bottoming out, as well. ^_ 



a single row will make it easier to put the 
keycaps back in the right place without 
having to keep track of the location of an 
entire keyboard's worth of keys. 

With the standard keycaps in a row 
removed, you can then focus on the larger 
keys, such as the Spacebar, TAB, or ENTER 
keys, etc. These keys will require special 
attention because they may feature custom 
stabilizers underneath. Take a peek under 
the larger keys on your board and hit the 
Web for a bit of research on your particular 
model before pulling its keycaps off. We 
don't want you breaking anything. 

With the keycaps removed, it's time to 
install the O-rings. Simply flip the keycap 
over and slide an O-ring down the stem at 
the center. Be certain to push the O-ring 
all the way down the stem and push it as 
snug as possible to the cap; otherwise it'll 



make keystrokes feel a bit mushy until the 
O-ring eventually settles in with daily use. 
Repeat the process with all of the other 
keycaps, and install multiple O-rings on 
the larger keys if they have multiple stems. 
Before reinstalling the keycaps, we 
also applied a bit of lube to muffle the 
clicks produced by the actual key switches. 
Internally, there is a leaf at the top of 
Cherry MX Blue key switches that flanks 
the center stem. If you depress the switch 
and apply the tiniest drop of lube to the 
upper left and right corners, it will — at 
least temporarily — muffle the click noise 
the switch produces. The more lube you 
apply, the more the click sound will be 
affected, but don't pool an abundance of 
lube within the switch, or its operation 
could be affected. Just half a BB-sized drop 
at the top was good enough for our tastes. 




8mm rubber O-rings are the perfect size for any 
Cherry MX switch-based keycap. Remove the 
keycap, flip it over, slide the O-ring all the way 
down its shaft, and then reinstall the keycap. 
The O-ring helps absorb the shock of bottoming 
out the keys and prevents the hard plastic of 
the keycap from slamming into the switch 
mechanism and producing a clacking noise. 

With the switches lubed and O-rings 
installed on the keycaps, simply push the 
keycaps back on, and you're done. 

The Fruits Of Our Labor 

Our little mod proved to be quite 
effective. We virtually eliminated the 
bottoming out noise, and we lowered the 
pitch and volume of the key switch's click 
significantly. The keyboard didn't end up 
as quiet as a Cherry MX Brown-based or 
a linear switch-based model, but any user 
who wants to enjoy the benefits of a clicky, 
mechanical key switch keyboard without the 
click can now do so. A 

by Marco Chiappetta 
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Us Your Mod 



Have a computer mod that will bring tears to 
our eyes? Email photos and a description to 
madreadermod@cpumag.com. If we include 
your system in our "Mad Reader Mod" 
section, we'll send you $1 ,500 and a 
one-year subscription to CPU 



Quintessence 




mods is the way they com- 
bine high-tech ingenuity and 
old-world craftsmanship, 
and Quintessence embodies those things as 
well as any system we've seen to date. 

To put it simply, Quintessence has ev- 
erything we look for in a wood mod (which 
works out nicely, given its name). The wood- 
work is amazing; every cut is precise, every 
edge is smooth and straight, and everything 
fits tightly together. In addition, the ornate 
scrollwork found on many of its surfaces is 
impeccable, and the finish adds warmth and 
personality, enhancing the natural beauty of 
the oak's grain rather than competing with it. 
The mod's creator, Gary "voigts" Voigt, 
took his inspiration from architecture and 
everyday items from the early 20th century. 

"A lot of attention was spent on crafts- 
manship and details that I think we have 
so much lost in our modern, throwaway 
society," he says. "My desire with this 
project was to try to capture the essence 
of, and to embody some aspects of that 
antique styling while incorporating el- 
egance, function, and performance." 

Lest you think Quintessence is just 
another pretty wooden face, we should 
point out that Voigt's work inside 
mirrors his attention to detail on 
Quintessence's exterior. As you can 
k see, he put a lot of hardware into a 
relatively small space but did so 
without compromising his sys- 
tem's accessibility or looks. 
"After a number of years 
of modding and several 
mods, I grew tired of 



tessence is just 



into watercooling for 



its silence and perfor- 
mance. It didn't take long, 
however, to realize that putting water- 
cooling into cases designed for air cooling is 
a less-than-elegant solution, so I started to 
build my own cases from scratch." 

Voigt, who has been working with 



wood sine 



who has been working with 
e high school and building his 



own PCs for more than 



frame of 14-, 16-, and 20- 
TLinum and 1/2-inch square 



steel tubing. The front and top panels and 
all of the case's trim are made from 3/4- 
inch solid red oak, and the removable side 
panels are 1/4-inch oak plywood. He cut his 
own custom fan grilles to match the work 
he did on the wood surfaces, and built a 
custom cooling system with an MCP res- 
ervoir, Swiftech radiators, a Swiftech block 
and reservoir, and Neoprene tubing. 

"I've grown tired of the white film caused 
bv the plasticizer contained in most tubing," 



cooling loop ... I tried this Neoprene as an 
alternative and have to say hands down that 
it is the best tubing I have ever used." 

Quintessence is powered by an Intel 
Core i5-2500K, an Asus P8P67-M Pro 
Rev B3 board, 8GB of G.Skill Ripjaws 
DDR3-1600, an Evga GeForce GTX 
260, a Corsair HX620 modular PSU, two 
512MB Samsung Spinpoint 7,200rpm 
hard drives in RAID 1, and a Western 
Digital Caviar Black boot drive. 

Voigt says that he has already begun 
planning his next mod. After seeing 
Quintessence and his last mod, a gor- 
geous 1930s-era Zenith radio case mod, 
his teenage daughter has begun dropping 
hints that she "wouldn't mind" if he built 



As long as you're taking requests, Gary, 
we wouldn't mind, either. 
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ADVANCED Q&A CORNER 



Get informed answers to your advanced technical questions from 
CPU. Send your questions along with a phone and/or fax number, so 
we can call you if necessary, to g&a@cpumaq.com . Please include 
all pertinent system information. 



Each month we dig deep into the CPU 
mailbag in an effort to answer your most 
pressing technical questions. Want some advice 
on your next purchase or upgrade? Have a 
ghost in your machine? Are BSODs making 
your life miserable? CPU^ "Advanced Q&A 
Corner" is here for you. 

Sammy H. asked: i just got my new 

GeForce GTS 450 for my video-editing 
needs. I'm currently using a Radeon HD 
5870 in my setup, and I was wondering 
if I should install the Nvidia driver before 
changing to the 450. Or should I uninstall 
the AMD drivers first, put in the Nvidia 
card, and then install the Nvidia drivers? 
I've heard that having both drivers doesn't 
cause interference, is this true? 

n\ There is a tried-and-true method to 
the upgrade process you described here, 
Sammy. Definitely uninstall those AMD 
drivers first using the AMD uninstall 
program in the driver suite. Power down 
your machine and swap out your graphics 
cards. Then, boot your computer again 
and install the Nvidia drivers. Following 
this process will avoid any driver conflicts 
you might come across in your system 
and allow the cleanest, most trouble-free 
upgrade path. Good luck and have fun! 

Tom M. asked: I have a Dell XPS 14 
notebook that felt really pretty snappy 
when I first got it late last year, but now, 
it just doesn't seem to have as much 
punch. It came configured with a nice 
GeForce GT 420, a 2.53GHz dual-core 
Core J5-460, 2GB of DDR3, and a 500GB 
7,200rpm hard drive with Windows Home 



Premium x64 installed. Maybe I'm 
spoiled, but it just doesn't seem as re- 
sponsive as it should. I'm pretty obses- 
sive about keeping it tidy, as well, with 
regular disk cleanups and defrags, but it 
still seems to chug along at times. I do a 
fair bit of work with video for family stuff 
and I game occasionally, but only with 
some lighter online titles and Portal 2. 
Other than Web surfing, email, and office 
apps, that's about it. 

Am I expecting too much from this 
config? What would you recommend I up- 
grade on the machine to increase perfor- 
mance most dramatically? Or should I just 
bite the bullet, put this thing on eBay, and 
get a beefier notebook? 

A: That sounds like a familiar issue, Tom. 
We're performance freaks around here, 
and it always seems that the latest and 
greatest of whatever we're using seems to 
fade too quickly. Looking at your note- 
book's specs, there's really no reason you 
should feel that way about your machine, 
though, given your current usage. What 



0CZ'sVertex2SSDis 
currently about as fast an 
SSD as you can get on a 
3GbpsSATA connection. It'll 
offer exponential gains in 
performance vs. a standard 
notebook hard drive. 



you're describing sounds fairly main- 
stream, and Dell's build-out for that XPS 
14 is fairly impressive, actually. With that 
in mind, we think we can help you get a 
lot more mileage out of that notebook. 

First, your primary complaint seems to 
be system response times. You didn't indicate 
that frame rate was an issue in the games 
you play, so we'll assume you're relatively sat- 
isfied with your gaming performance. 

Beyond upgrading to an entirely new 
machine (which isn't really necessary), 
there are two areas of opportunity for 
performance enhancement. The low- 
hanging fruit here, so to speak, would 
be to upgrade your system's memory 
configuration to 4GB. Because you're 
running a 64-bit OS, you can take 
advantage of all the extra addressable 
memory space available, which may 
help in situations like rendering large 
video files. However, you asked what 
would likely provide the biggest perfor- 
mance boost, and that, without ques- 
tion, would come from upgrading that 
spinning hard drive to a new SSD. 
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Although it sounds like you have 
a relatively fast notebook hard drive 
in there, at 7,200rpm, as standard 
hard drives fill up over time, seek 
and random access times can increase 
dramatically. SSDs provide seek and 
random access times that are orders of 
magnitude faster than HDDs. A new 
SSD will make that notebook feel faster 
than before, even when it was brand- 
new. The other side benefit of an SSD 
is that it is ideal for a notebook instal- 
lation, since SSDs are completely im- 
mune to shock and vibration stresses 
associated with daily notebook use. 

Because you're working with legacy 
SATA (3Gbps) ports in that Dell note- 
book, we'd suggest going with an SSD 
such as OCZ's Vertex 2 line or Intel's 
SSD 320 series drives. Some of the 
fastest of these drives can top out in 
excess of 250MBps in read and write 
throughput. The standard hard drive 
you're running doesn't even come close 
to that kind of performance. You'll be 
amazed at the overall improvement in 
system responsiveness. And assuming 
the SSD that you choose will end up 
having considerably less capacity than 
your laptop's HDD, we suggest repur- 
posing the latter as a bulk storage drive. 

Groggy asked: Recently, while I was on 
the Internet, all of a sudden my computer 
froze. I rebooted, and the following error 
message popped up: 



being detected in the BIOS, that's usually 
the first indication of hardware failure. 
You might try plugging the drive into 
another spare SATA port or even using a 
new SATA cable first, to see if it's the port 
or cable that may have failed. However, 
if things were humming along and then 
crashed, that's generally a bad sign. 

We'd also suggest that you try rebooting 
the machine several times and see if you 
get lucky and the drive comes up. At least 
then there's a chance you'll be able to back 
up a recent copy of your critical data. 

Stanley B. asked: My query has 
to do with putting two GeForce GTX 580 
cards on the MSI P67A-GD65 mother- 
board. I understand the P67 chipset is 
limited in PCI-E lanes, so that with this 
particular build each card is limited to 
eight lanes each. (The P67 chipset can 
only support 2 x8 lanes when both PCI-E 
x16 graphics slots are used.) Would it 
not be better to use a chipset supporting 
the full 16 lanes on each slot for superior 
graphics performance? 

A: On a technical level, you are cor- 
rect, Stanley. Having a full 16 lanes 
available to each graphics card would 
yield higher bandwidth and in some 
bandwidth-starved scenarios, the cards 
would perform better. 

Keep in mind, however, that in a P67 
Express-based system, equipped with a 
Sandy Bridge-based second-generation 



Core processor, the PCI-E lanes con- 
nected to the PEG slots are actually 
coming directly from the CPU, and 
the CPU is only equipped with 16 
lanes; there is no chipset for Sandy 
Bridge that would offer a true dual-xl6 
setup. The P67 Express chipset itself 
offers an additional eight PCI-E lanes 
on its own, which are typically used for 
integrated controllers embedded on the 
motherboard or smaller PCI-E xl/x4 
slots, but that's it. Even the newer Z68 
Express, which is currently the flagship 
chipset for Sandy Bridge, has the same 
PCI-E lane configuration as the P67. 

With that said, there are some 
motherboards for Sandy Bridge that 
claim to offer dual-xl6 PEG slot con- 
figurations. They do so through the 
use of a PCI-E switch that takes the ac- 
tual 16 lanes from the CPU, fans them 
out to 32 lanes dedicated to the PEG 
slots, and then dynamically allocates 
bandwidth based on demand, similar 
to the way a network switch works. 
Although a setup like this can offer 
better performance in some workloads, 
it is still technically limited by the 16- 
lane input. 

In the vast majority of real-world sce- 
narios, though, the bandwidth offered by a 
pair of PEG slots, each with 8-lane PCI-E 
2.0 electrical connections, is plenty. ■ 

by Dave Altavilla and Marco Chiappetta, 

THE EXPERTS OVER AT H0THARDWARE.COM. 



PXE-E61: Media test failure, check cable. 
DISK BOOT FAILURE, INSERT SYSTEM 
DISK AND PRESS ENTER. 

I got into the BIOS, where it shows no 
HDDs at all. I also tried to reinstall the OS 
with the respawn CD, but there's no drive 
to put it on. I took the motherboard bat- 
tery out and reset the CMOS, but I'm still 
getting the same errors. Any idea what 
has happened? 

Ai Unfortunately, what you've described 
here sounds like your hard drive just gave 
up the ghost. If the drive is no longer 




The Intel P67 Express chipset 
is outfitted with eight PCI-E 
lanes, but the additional 16 
typically connected to the 
PEG slots in a P67-based 
system are connected 
directly to the processor. 



CPU/ August 2011 49 



HARD HAT AREA 

X-RAY VISION 



Qualcomm Atheros AR93 

Dual-Band Chip Aims To Simplify Wireless Streaming At Home 



Wireless networking with your 
home computer is a fairly easy 
process these days. Connect 
your wireless router to your broadband 
modem, turn on the laptop, and wireless 
connectivity is almost automatic. 

However, it wasn't too long ago that 
making use of wireless networking with 
your laptop was much more difficult and 
time-consuming . . . and probably generated 
some choice language that isn't fit for print. 
At this point, depending on the consumer 
electronics devices you're using, wirelessly 
streaming audio and video at home can 
be as tricky as home networking was in its 
early days, but Atheros Communications 
is looking to simplify the process with its 
latest Wi-Fi chip. The AR9374 chip provides 



XSPAN Technology 



dual-band, dual-stream Wi-Fi connectivity 
for consumer electronics. 

"It's a two-by-two, dual-band Wi-Fi 
chip for optimized audio and video 
streaming," says Pankaj Aggarwal, a senior 
product manager at Atheros. "We at 
Atheros wanted to create a simple way to 
share the media across devices at home." 

By eventually including the AR9374 
in a variety of electronics devices, such 
as TVs, set-top boxes, DVD players, 
Blu-ray players, and gaming consoles, 
manufacturers will give their devices 
the ability to stream audio and video in 
both the 2.4GHz and 5GHz wireless 
bands, switching between the two 
bands automatically, depending on the 
circumstances. In addition, the dual-band 



AR9374 chip can use the 40MHz band 
for sending data. 

"Our goal was to work with our 
partners to have a plug-and-play solution 
they could use," Aggarwal says. 

Minimizing Interference 

With more devices making use of 
the 2.4GHz wireless band in the home, 
interference from other devices can 
make it difficult for wireless video and 
audio streaming in that band. HD video 
needs to avoid latency and interference 
for optimum performance, so such 
interference makes it important to have the 
5 GHz band available for video streaming. 

Another advantage of a dual-band 
chip, Aggarwal says, is that the AR9374 




The AR9374 chip is based on Atheros' XSPAN technology, which 
appears in a variety of Atheros wireless chip products, including 
single-band and double-band options. The illustration here is a 
general look at Atheros' 



Aggarwal says. "That's why we built a single chip with everything 
inside. Everybody wants a video-streaming solution." ■ 

Source: Atheros 



XSPAN dual-band chip 
architectures. 

XSPAN is a proprietary 
Atheros technology that 
works under the 802.1 1n 
specification and that 
works to improve per- 
formance by including 
components directly on 
the chip. By including 
most of the necessary 
components directly on 
the AR9374 chip, Atheros 
is attempting to simplify 
the use of the streaming 
technologies. 

"We wanted to make 
sure the solution inte- 
gration was smooth," 
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can support legacy products that only 
can use the 2.4GHz band, while also 
supporting the less-cluttered 5 GHz band 
that newer products can use. The AR9374 
supports a data rate up to 300Mbps. 

The AR9374 operates under the 
802.1 In specification. Atheros included 
EPA (Efficient Power Amplifier) and 
LNA (low-noise amplifier) technologies, 
which both improve the reliability and 
streaming performance of the dual- 
band chip. When those technologies 
are coupled with Atheros' proprietary 
algorithms, the streaming performance 
improves more, Aggarwal says. 

"This chip was designed for audio and 
video consumer applications," he says. "It 
has very good performance." 



802.1 1 n Technologie 



The Atheros dual-band AR9374 chip supports all newer 802.1 1 n 
technologies, including those listed here. 

LDPC. Short for Tow-Density Parity-Check" code, LDPC is 
a method of ensuring successful data transmissions over noisy 
channels. LDPC is an optional part of the 802.1 1 n standard. 

MIM0. Short for "Multiple Input, Multiple Output," MIMO (1) 
allows devices that support 802.1 1 n to receive and transmit at the 
same time through multiple antennas. 

MLD. Short for "Maximum Likelihood Demodulation," MLD op- 
timizes the MIMO demodulation to ensure strong signal strength 
at close range. 

MRC. Short for "Maximum Ratio Combining," MRC (3) is a tech- 
nique the wireless receiver uses when working with two or more an- 
tennas, allowing the receiver to adjust the phase and amplitude from 
each individual signal to combine them into the best possible signal. 

STBC. Short for "Space-Time Block Coding," STBC (2) makes 
use of multiple antennas to send redundant data streams. The re- 
ceiver then compares the arriving streams, determining which one 
is the most accurate. STBC is especially useful in environments 
with interference and distortion. (In the illustration, the receiver 
compares the two blue streams, picking the most accurate one.) 

TxBF. Short for "Transmit Beamforming," TxBF is a relatively 
new 802.1 1 n technology. The transmitter uses TxBF to attempt 
to improve signal strength and data rates by measuring signal 
reflection and by using feedback from the receiving antenna to 
determine the best way to transmit the signal. 

40MHz wide channel. Some 802.1 1 n products have access to a 
40MHz wide channel for data throughput. If a smaller channel is ad- 
equate, the 802.1 1 n products can use 20MHz channels instead, which 
are the same-sized channels that were available in legacy 802.1 1 b and 



Saving Power 

Finally, Aggarwal says the power-saving 
features in the AR9374 are a key component 
of the dual-band chip, which supports SDK) 
(Secure Digital Input Output), LPM (Link 
Power Management), and USB HSIC 
(High-Speed Inter-Chip) technologies, all of 
which include low-power capabilities. 

"It has low power consumption, and, 
to support that, it includes low-power 
USB," Aggarwal says. "It has an efficient 
sleep mode and uses dynamic switching 
to save power. Together, they become a 
very strong package. It offers much more 
power savings for the consumer." 

Even though having power-saving 
features might not seem like a necessity 
for devices such as TVs and set-top boxes 



that typically are plugged into a wall 
outlet at all times, Aggarwal says having 
low-power capabilities in the AR9374 is 
important for two reasons. First, he says 
consumers want "green" technologies, as 
they're looking to conserve power in all 
devices they use. Second, the technologies 
in the AR9374 have and eventually will 
be duplicated in the mobile market, where 
power conservation is a necessity. 

"When we were designing this chip, 
we wanted to make sure the power con- 
sumption was as low as we could get," 
Aggarwal says. "It's a huge advantage in 
silicon integration and power consumption 
vs. previous solutions." ■ 

by Kyle Schurman 




802.1 1 g products. Using the 802.1 1 n 40MHz channel can cause some 
interference with any 802.1 1 b and 802.1 1 g products using a 20MHz 
channel, so the 802.1 1 n products must check for any ongoing data 
transmissions from legacy devices before using the 40MHz channel. ■ 

Sources: Atheros, AirMagnet, Cisco 




Frame 



CPU/ August 2011 51 






HARD HAT AREA 

WHITE PAPER 





ntel 22nm 
ransistor Technology 

New Design Adds Fins For Better Control 



Regardless of whether you think it 
makes movies more exciting than 
ever or that it gives you motion 
sickness, 3D has become a buzzword 



in technology and entertainment alike. 
Intel's recently announced transistors, 
called 3-D Tri-Gate transistors, may 
borrow the buzzword, but they won't 



exactly make your movie characters 
jump off the screen. They do, however, 
represent a significant change in pro- 
cessor technology. 



Basic Planar Transistor Technologies 



Transistor designs have evolved over the years, making use of a variety of technologies. Tri-Gate is not a planar transistor 
technology, and it will replace the older planar transistors. 

One of the goals of the various transistor designs is to prevent leakage, which is a small amount of electrical current that 
trickles through the gate, even when the transistor is "off." A transistor must have almost no leakage to be considered "fully 
depleted." It is very difficult to use the planar transistor design and end up with a fully depleted transistor, as you can see 
from these illustrations. ■ 

Source: Intel 

Bulk transistor. The most basic planar transistor design is not a fully 
depleted option, and Intel calls this design a bulk transistor. Voltage 
traveling through the silicon substrate can cause some interference 
with the current flowing through inversion layer (dark blue). Ideally, 
Intel technology analyst Rob Willoner says, the entire area between 
the source and drain would be the depletion region, but the angled 
area causes some interference with the flow of the electrical current. 
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PDSOI (partially depleted silicon on insulator). By including an 
oxide layer in this design, it prevents any voltage that is moving 
through the substrate from interfering with the inversion layer. 
However, the floating body causes some electrical interference 
between the source and drain, which is why this design is called a 
partially depleted SOI. 



FDSOI. This drawing represents a fully depleted SOI. By using an 
extremely thin silicon layer, the floating body found in a PDSOI is 
eliminated, and the transistor can be fully depleted. However, because 
this design has a cost that is higher than Tri-Gate transistors, Intel has 
chosen to use Tri-Gate technology in its future processors. 

"We chose Tri-Gate, but there are other ways to do it," Willoner 
says. "FDSOI is another approach, but it's more expensive with 
not quite as many benefits. The performance improvement and the 
reduced power really make [Tri-Gate] great." 
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With its 3-D Tri-Gate transistors, Intel 
is moving from planar-style transistors 
into transistors that use fins, giving the 
transistors some additional depth. Using 
fins allows the 3-D Tri-Gate transistors to 
be more power-efficient without sacrificing 
performance. The "3" in "3-D" refers to the 
three sides of the fins that carry electrical 
current and pass through the gate. 

How Tri-Gate Works 

By using the fins, Tri-Gate features 
a larger surface area for a transistor's 



inversion layer vs. a planar transistor, 
which gives the Tri-Gate transistor 
better control over the leakage current 
and active current, providing more 
efficient performance. 

"Going to 3-D gives you better 
control of the transistors," Intel tech- 
nology analyst Rob Willoner says. 
"Control of a transistor has been com- 
pared to a water faucet. When you turn 
on the faucet, you want the water to 
gush out, and you want it immediately. 
You don't want a delay." 



Willoner adds that using the 3-D Tri- 
Gate design doesn't affect the density of 
the transistors that can be used on the 
CPU. The 22nm manufacturing process 
with Tri-Gate transistors allows Intel to 
store about twice as many transistors on 
the die as 32nm planar transistors. 

"Generally, we want to put the fins as 
close together as possible," Willoner says. 

The Tri-Gate design also allows for some 
flexibility in the design of each transistor, 
as one or multiple fins can be used on each 
individual transistor. With additional fins, 



Tri-Gate Transistors vs. Planar Transistors 



You can think of a transistor working in a manner similar to a 
faucet or an electrical switch, Rob Willoner, Intel technology 
analyst, says. The transistor will allow electrical current to 
flow from the source to the drain when the transistor is "on." 
The transistor then stops the electrical current from flowing 
when the transistor is "off." 

The transistor must move from "on" to "off" as quickly 
as possible to maximize efficiency. Additionally, the "on" 
position should have as close to a 100% flow of electrical 
current as possible (called active current), and the "off" 
position should completely restrict the flow of electrical 
current as much as possible (called leakage current). 

Willoner says Intel's Tri-Gate design should reach these 
efficiency goals better than planar transistors (A) in use now. 

The Tri-Gate transistor (B) works differently from a pla- 
nar transistor because it makes use of one or more fins. 
With the fin, the transistor's gate makes contact with the 
conducting channel on three sides. 



"You want good control, and that's what Tri-Gate does," 
Willoner says. "It provides control for all three sides. Ideally, 
you would like control on all four sides. Who knows? Maybe 
we could do that some day." 

Using a multiple-fin Tri-Gate design (C), Intel will be able 
to produce high-end CPUs, which feature a mixture of high- 
performance transistors (using multiple fins), as well as 
average-performance CPUs (using a single-fin transistors). 

"In any given processor technology . . . our chips will 
have a variety of transistors," Willoner says. "Some are fast 
and have high power demands, and some are slower and, 
hence, have low power demands." 

Because the control of the electrical current is better 
with Tri-Gate, its transistors can use less power than 
planar transistors, which is important in allowing Tri-Gate 
processors to potentially work well in mobile devices that 
run from batteries. ■ 

Source: Intel 
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the overall performance of each individual 
transistor is improved at a manufacturing 
cost increase of about 2 to 3%. 

Although Willoner says there has been 
talk in the industry that Intel may be 
able to use Tri-Gate transistors to begin 
producing general-purpose CPUs that 
can hit a 4GHz clock speed, Willoner 
says clock speed isn't as important of a 
measurement for typical computer users 
as it was several years ago. 

"In the past, we measured performance 
with frequency," Willoner says. "[Emphasis 
on frequency] has slowed down consid- 
erably. Customers just aren't asking for it." 

Instead, he says, customers want 
more cores, more cache, and specialized 
circuits (such as graphics or radio circuits) 
hardwired into the CPU by using 
transistors set up for a specific task. Tri- 
Gate can meet those needs, he says. 

"Specialized circuits tend to be way 
more power-efficient," Willoner says. 
"If you hardwire them, you can work 



much faster than you can doing it 
through your CPU." 

Tri-Gate's Development 

Initial discussions of Tri-Gate transistor 
designs occurred in the mid-1990s, through 
work done at the University of California, 
Berkeley. Intel made its first Tri-Gate 
announcement in 2002, and it published 
a few research papers over the next several 
years. In May 2011, though, the company 
was ready to make the transition official, 
announcing that all of its future transistors 
would feature the Tri-Gate design. 

"We have been working on this for quite 
a while," Willoner says. "But we really 
didn't commit it to production until three 
years ago. The early work was exploratory. 
As you work, you never know if it's going 
to make it to production." 

Now that Intel has committed to 
using the Tri-Gate design, the company 
is spending $8 billion to upgrade ex- 
isting fabs and to build another fab for 



manufacturing 22nm Tri-Gate transistors 
for microprocessors. Intel's various fabs 
around the world currently produce more 
than 5 billion transistors every second. 

Intel actually began demonstrating 
SRAM featuring 22nm Tri-Gate tran- 
sistors in 2006, but Ivy Bridge will be 
the first CPU to make use of Tri-Gate 
transistors when it appears in products 
in the first half of 2012. Plans call for the 
22nm CPUs to appear throughout Intel's 
line of processors, from those aimed at 
the high-end server market to low-power 
processors found in smartphones. 

Willoner says Intel doesn't expect to 
see other companies making use of the 
Tri-Gate design for their transistors until 
those companies move to the l4nm 
manufacturing process. 

"After we had introduced the high-k 
metal gate, a couple of years later, all 
of the competitors were doing it," 
Willoner says. "When Intel announces 
it's going into production, everyone 



Tri-Gate Transistor Performance 



These graphs show Intel's measurements for transistor 
performance and power usage. As the transistor gate 
delay measurement number shown here increases, the 
transistor's frequency (clock speed) 
becomes slower. Gate delay also 
increases as voltage decreases, and 
frequency improves as voltage increases. 

In the graph, the black line represents 
the performance of a 32nm planar tran- 
sistor. Intel could've increased performance 
even if it had chosen to keep the planar 
design at a 22nm manufacturing process 
(gray line), but it couldn't match Tri-Gate's 
performance, Intel technology analyst Rob 
Willoner says. 

"Just continuing the past [planar] de- 
sign to 22nm wouldn't get us as much of 
a performance benefit as we'd like." 

The new 22nm Tri-Gate transistor de- 
sign (blue line), provides faster frequencies 
than both planar transistor options on the 
graph, even when using the same volt- 
age levels. 

Tri-Gate transistors improve frequency 
over 32nm planar transistors by about 



18% at 1 volt. At lower voltages, Tri-Gate offers much more 
significant speed increases. ■ 

Source: Intel 
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knows it's going into fabrication, and 
that validates it for them." 

Intel's Tri-Gate Upgrade 

With several years of testing in hand, 
Intel researchers weren't overly surprised 
with how well Tri-Gate has performed in 
its recent tests, Willoner says. 

"We model all of this stuff before 
we build it," he says. "It tells us how 
it will perform, so we shouldn't be too 
surprised with the results. I would say 
that, overall, though, it's been a very 
pleasing result." 



Intel's researchers and designers have 
called Tri-Gate a "radical redesign" and 
"truly revolutionary." Willoner says 
the comments Intel has been receiving 
from others in the industry have been 
equally positive. 

"We were expecting some negative 
comments, such as, 'Why is Intel 
doing this? It isn't needed.' But 
we've actually been getting pretty 
positive feedback." 

Considering the basic design behind 
planar transistors has been in use for 
about half a century, Tri-Gate represents 



a significant leap forward for transistor 
technology. Willoner adds that the shift 
to a 22nm manufacturing process is 
also amazing. 

"32nm is extremely remarkable," 
he says. "It took a lot of work to make 
22nm happen. It's mind-boggling. There 
are plenty of challenges. You can imagine 
creating these fins. Hundreds of millions 
of them are on a chip, and, having them 
all have the same characteristics, you can 
imagine that it's very, very difficult." I 

by Kyle Schurman 



Intel Processor Roadmap 



With the amount of R&D required to create Tri-Gate tech- 
nology, along with the financial commitment Intel is making 
to begin manufacturing Tri-Gate transistors for CPUs, it's no 
surprise that the company plans to use the Tri-Gate design 
for a long time. 

"One of the nice things about Tri-Gate is that it's 
scalable," Intel technology analyst Rob Willoner says. 



"Tri-Gate is something that we want to continue for quite 
some time. It's not cost-effective to do one generation. You 
can definitely expect to see it in future generations. The 
shrinking [of the manufacturing process] will continue. We 
have 14nm and 10nm on our roadmap, and that won't be 
the end of it, either." 

Source: Intel 
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MODDING ADVICE FROM THE PROS 



he moment has arrived. A brown cardboard 
box the size of a mini fridge is sitting on your 
doorstep. After making short work of the box, 
_ you claim your prize: the UltraMegaEpic PC case 
from Awesome Hardware, Inc. Sure, it set you back $999, 
but get a load of the features: support for LOLWUT-ATX 
motherboards (hey, the spec doesn't exist yet, but the 
UME PC case is ready when it does), 13 5.25-inch drive 
bays, 37 3.5-inch bays that are also compatible with 
2.5-inch drives and have support for hot-plugging, a 
removable 10.1 -inch Android tablet integrated into the 
front panel (why not?), and side panel that's nothing but 
a 400mm fan with blades made out of smaller fans, natch. 
Le best part? No one at your weekly eight-man Call 
ity: Black Ops LAN party is going to have your case, 
re a unique and special snowflake. 
Brimming with pride that you are the sole possessor 
of such a unique, monolithic enclosure, you secure a 
U-Haul trailer — because, sorry, the UME case ain't fitting 
in the back of your 2003 Aveo hatchback — and set out for 
QuakeCon 2010. The whole world will see your UME case 
and tremble before you! 

That's what you thought, anyway. After waiting for what 
seems like hours for the Hilton Anatole's onlv forklift, vou 



finally get your system loaded and hauled to the bYUL 
floor. Now that everything's set up, you begin looking 
around the joint to locate all of your fans who are dying 
to get a glimpse of your one-of-a-kind PC. Of course, you 
don't see any, but what you do see about three rows down 
is the dude with a family size bag of Cheetos gaming on his 
own UltraMegaEpic PC case. Then, across the aisle, you 
catch a glimpse of a daughter helping her gamer dad play 
Angry Birds ... on his UME case. 

Suddenly, that "M" in "UME" may as well stand for 
"mundane." 

Let's be clear: There are some exceptional, strik- 
ing, high-end cases out there from several superb 
manufacturers. They're great, and we love them. ~ 
cases, for better or worse, have all rolled off 



line, and that means somewhere someone else has one. 
Actually, multiply that statement by several thousands, and 
you're closer to the truth. 

So, your seat is reserved for QuakeCon 2011, and you 
don't want a repeat of 2010 — what to do? There's really 
only one answer if you want to make a statement with your 
case: You mod. You cut, drill, zip-tie, paint, illuminate, and 
otherwise customize the daylights out of a PC case. (Of 
course, you could always fabricate your own, too, as Gary 
"voigts" Voigt did in this month's "Mad Reader Mod" on 
page XX.) If only it were that easy, right? 

Fear not, aspiring modders. We kidnapped some of the top 
pros in the field, swept them away to our top-secret underground 
bunker, and channeled our inner Jack Bauer to extract pages' 
worth of their most closely guarded secrets. 

We start with "Start Cutting Here -*," where our pros give 
you open access to their toolboxes. You'll learn how these 
masterminds conceptualize, plan, and design their mods. Take 
note of the tools these guys use to mold metal; collectively, 
they've been using them for decades. They also share their 
advice on making the right cuts the first time. 

Next, we cover cable management. Many of the most 
modded systems are frequently some of the most powerful 
systems. With great power comes a great number of cables, 
and you don't want to wreck your mod's look because you 
were too lazy to tame the tangle. 

Maybe you noticed Dewayne "Americanfreak" Carel 
of Modders-Inc. dispensing sage advice in "Start Cutting 
Here -*." The dude knows his way around a can of spray 
paint, among the other tools of the trade, so we told him 
we wanted some in-depth expertise on case painting and 
basically let him explore the space. 

Finally, we present our big light show finale. Some cases 
look better under the light, and others look better with lights. 
If you think you've built the latter, then you'll want to know 
what type of bulb is ideal for your build. 

Excited? Let's mod. ■ 

byVince Cog 
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Creating your first mod is a lot like creating your 60th mod: It starts with 
something you'd like to see, the idea for a concept that just begs to be made real. 
The rest is just figuring out how to get there from here. But even though they 
all start the same, your 60th mod is going to come along faster and sport cleaner 
lines and a better paint job. And most importantly, you're going to feel more confident 
showing it off to the world (and CPUs readers). 

True, experience is the best teacher, but running a very close second is veteran advice 
from some of the world's preeminent masters in the field. We solicited tips from some 
of the best modders we've had the pleasure to meet, including Richard "DarthBeavis" 
Surroz, Rod "[TB] Rod" Rosenberg, Dewayne "Americanfreak" Carel, Vic "XcaliburFX" 
McGuire, Craig "Tech-Daddy" Tate, and Brian "Boddaker" Carter. These jigsaw Jedis 
and sages of sliced steel have more than a lifetime of modding experience between them. 
So listen up, and spare yourself some pricey hosed hardware, a few more shattered cutting 
wheels, and/or months of hard work all for naught. 

The Plan 

The first thing we asked our panel of experts was how they start any new mod, and 
unanimously, the answer we got was "with a plan." The form that plan eventually takes 
differs slightly between our modders. Ultimately, some modders will have more detailed 
plans than others, but those who skimp on the planning stage either have the experience 
to back up that course of action or suffer the catastrophic consequences. 

According to Surroz, "the more planning you perform up front, the fewer problems you 
will encounter downstream." Surroz relies on the ADDIE (Analysis, Design, Development, 

Implementation, and Evaluation) model for 
^^^^^^^^^^^^^^^^^^^^^^^ each of his mods. During Surroz's analysis 

and design phase, he creates a document that 
details his goals, any technical requirements, 
or other constraints. Sponsor considerations 
are paramount for professionals like Surroz. 

Rosenberg is just as apt to grab a hacksaw 
and go, but he admits that having a detailed 
plan can prevent the need to drill new fan 
holes or slice off the corners of your expensive 
hardware just to get everything to fit. 

Although Carel argues that the planning 
stage only needs to be as detailed as 
the modder feels is necessary, his fellow 
Modders-Inc. comrade Tate favors more 
precise plans for more involved mods and 
less planning for simple projects. Tate does 
concede, however, that comfort level plays 
a role, as well. "[The planning] totally 
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Richard "DarthBeavis" Surroz's ADDIE model keeps him focused. 
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depends upon . . . how much you trust 
your spatial and visual skills. Some people 
can plan out an entire mod in their heads, 
but those people are few and far between." 

Tate also has a modding motto, KISS 
(Keep It Simple, Stupid). "After you've 
done a few mods, you learn whether 
you are the type who can keep track 
of the entire vision in your head, from 
beginning to end, or the type who needs 
to write out detailed plans and concepts 
on paper or in a drafting tool." 

Another Modders-Inc. acolyte, 
McGuire, likes to map out his mods, but 
he occasionally just starts modding with 
no particular direction or theme. When 
it comes to mods that alter the structure 
of your enclosure, he's an advocate for 
having a very detailed plan. "Suppose you 
get right down to the end to add a system 
component, just to find out that a particular 
mod you integrated into a case is now 
keeping you from installing the system you 
had planned. Now, you're left to either redo 
[the mod] or figure out how to make it 
work without looking like junk." 




Carter does not mod by the seat of 
his pants. "A good plan is one that you 
can easily build from and end up with 
something that is very close to what you 
originally had on paper," he says. Carter tells 
us that unplanned projects will ultimately 
require multiple revisions and result in 
wasted time and effort. "I think the more 
detailed a plan is, the smoother the build 
will go, because there will be less you need 
to do conceptually during the build." 



Soft Tools 

All of our modders champion schematics 
or some form of planning to realize their 
mods. There's no wrong way to proceed, 
whether you use 3D modeling software or a 
pen and napkins. But our modding experts 
do have a few software recommendations 
that will help modders during those critical 
early stages of a new mod project. 

The most popular program among our 
experts was Google's SketchUp ( sketch up 
.google.com ), which is a 3D modeling 
utility available in both free and professional 
versions. Surroz, Carter, and Rosenberg 
say they all use Google SketchUp 
often. According to Carter, "[Google 
SketchUp] is a great way to visualize 
my projects in 3D and work out 
structural as well as aesthetic challenges 
before ever making that first cut." 
Rosenberg says he mocks up his mods 
using Google SketchUp but also relies 
on the 3D modeling chops of his good 
friend, [TB]4klr4, when he's looking 
to make something more complicated 
than he can model himself. 



Google SketchUp is a popular (and free) 
3D modeling utility. 



Fellow modders Carel and McGuire 
both turn to Adobe Photoshop ( www 
.adobe.com ) for layout and 2D planning. 
They both also rely heavily on hand- 
drawn schematics. McGuire likes the 
pencil-and-paper method because 
he feels it gives him the flexibility to 
make changes on the fly. Carel adds his 
imagination as one of his primary tools 
for mod planning, and not uniquely, 



LESSONS LEARNED 

Even the pros are not immune to mistakes 
Here are a few anecdotes that may preven 
you from making the same mistakes. 

"My buddy Fletch and I spent 10 hours 
sleeving extending cables for cold cathodes it 
Hellmouth build," recalls Richard "DarthBeavi 
Surroz. "We even made a mirrored box with 
fans to hide the inverters. Well, we didn't do o 
research on cathodes and found out the hard 
way that you cannot extend the cables from t 
inverter to the light itself. That was 1 hours 
wasted on the day before my first modding 
competition. I took 4th place. Whoops." 

Vic "XcaliburFX" McGuire relates his frustr; 
with trying to use inert grenades for case feet 
his "Call of Duty" mod. "They were the last thii 
added; however, I ended up not being able to i 
one of the bolts near the motherboard to work 
where I wanted it. It was simply too large. ... I 
to uninstall the motherboard and cut the top o 
bolt down about 3/1 6ths of an inch just to be < 
to install the motherboard." 

Craig "Tech-Daddy" Tate's story tops ther 
though. "Building a machine, I hastily sketchi 
a design on the back of a side panel. It lookei 
awesome! Went to town with my Dremel, fin 
ished cutting it out a few hours later, and put 
panel on my case. ... I had the panel upside 
down. Hours of work and effort were shot." Ouch. 



often gets his inspiration from hot rods 
and custom motorcycles. 

Surroz also uses 3D CAD design 
software SolidWorks ( www.solidworks 
.com ), as well as Corel Draw ( www.corel 
.com ) for 2D work. 

Hard Tools 

With the planning phase squared away, 
it's time to select the accessories, hand 
tools, materials, and powered implements 
that'll make your more imaginative mod 
projects literally take shape. Although 
these tools aren't necessarily a minimum 
modding requirement, they are versatile 
enough to be worth the meager expense, 
even for the most cash-strapped hobbyist. 

Carel suggests some safety accessories 
that modders can't forget, including a good 
pair of gloves, safety glasses, and ear plugs. 

A good rotary tool like a Dremel 
( www.dremel.com ) is like Arthur Dent's 
towel or, even better, Dr. Who's sonic 
screwdriver — infinitely useful in almost 
any modding situation. A rotary tool and 
any of a hundred or more attachments 
and accessories let you cut holes in, saw 
through, deburr, polish, sand, shape, 
abrade, route, grind, sharpen, and engrave 
your initials into every material known 
to modders. Every one of our modding 
experts cited the humble device as one of 
the most important tools of the trade. 

Tate also mentions that he likes to use 
a flex shaft attachment for his Dremel, 
"which allows me to operate my rotary 
bit with fine grip precision, instead of 




If you want to see your mod through to 
completion, protect your eyes! 



attempting to handle the entire tool in 
delicate cutting situations." 

Surroz adds sandpaper, a polisher, drill 
press, RotoZip saw ( www.rotozip.com) , 
and scroll saw to his laundry list of tools. 
Rosenberg likes to keep everything precise 
with a pair of calipers. Carter also includes 
a jigsaw, screwdrivers, a set of files, sanding 
discs, and a mouse sander to his modding 
toolbox. Carel always keeps a ruler, pencil, 
hammer, pliers, drill, sanding block, painter's 
tape, and tin snips ready at hand. McGuire 
recommends using a drill and a healthy supply 
of 1/8-inch drill bits, which are just the right 
size to drill out most case rivets. McGuire also 
prefers to use a center punch to keep drill bits 
lined up for starter holes, as well as a pop rivet 
gun, a hammer or small mallet, body filler, 
plastic wire ties, two-sided tape, computer case 
screws and fasteners, and small sheet metal 
screws. Tate likes to use a circular saw to cut 
soft materials, such as wood and acrylics, but 
he doesn't use the same blade for both. He 
suggests using a high tpi (teeth per inch) blade 
that is designed for cutting plastics. Tate also 
backs materials he's cutting with Styrofoam to 
reduce vibration for cleaner cuts. 



For electronics work, Rosenberg likes 
to keep a voltmeter on hand to test his 
custom wiring for LEDs. Tate is currently 
planning to use an Arduino logic 
protoboard in his next mod to program 
interesting lighting effects. "I highly 
recommend getting one of these things, 
as you can do most anything with them." 

Measure Twice & All That 

Before you slice into your side panels 
with a whirring Dremel, consider this: 
It can take just one slip to torpedo your 
entire mod project. Cut with caution 
and put these pro tips to practice to save 
yourself some frustration. 

The adage "measure twice, cut once" was 
a popular phrase among our experts, but it 
applies to more than just cutting. Anytime 
you alter a material in a way that cannot be 
undone, make doubly sure you're doing it 
properly and the planned result is the only 
possible outcome. McGuire says it best: "It 
is a lot more difficult to add metal back to a 
project than to have to use a file or Dremel 
sanding drum to widen an area or clean up 
a crooked cut." 

McGuire offers some advice about 
tool selection, as well. "Find the right 
tool for the task," he says. Just because 
your rotary tool can drill, cut, and sand 
anything, you shouldn't necessarily rely 
on it to do all of those jobs. For actions 
that are particularly crucial to your mod, 
or require exacting precision, go with the 
more powerful specialized tool, which will 
typically deliver the best results. 



The rotary tool is a 
modder's best friend 




Dremel's flex shaft accessory gives you 
more precise control over the tool. 



McGuire, Surroz, Rosenberg, Tate, 
and Carter also espouse the virtues of 
masking tape around any parts you plan 
to cut. According to Rosenberg, "I will 
sometimes cover the whole piece with 
painter's tape to be able to draw on it 
and protect it from damage during the 
cutting and modding process." McGuire 
mentions taping off any painted areas 
to prevent scratching. He also likes to 
tape over any nooks and crannies that 
could collect metal shavings. Tate goes a 
step further and uses automotive-grade 
masking tape, which comes in wider rolls 
than standard masking tape, features a 
low tack, and has a similar surface, so 
you can draw on it and tape off surfaces 
quickly and easily. He suggests hitting up 
an auto body supply shop or custom auto 
paint shop for auto masking tape. 

Because every cut you make is going to 
be better on the second try, Carel likes to 
make a cardboard mockup of the pieces he 
needs to cut or assemble, saying "It's much 
easier to remove or add parts to a mockup 
than mess up a piece of metal or plastic." 
Carter oftentimes prints line drawings at 
1:1 scale and then adheres them to the 
material for the most accurate cuts. 

Of course, always be safe when using 
power tools, following all associated 
safety procedures. Surroz adds, cryptically, 
"Make sure someone knows you are 
working with power tools, so they will 
check up on you if you go missing." 
Likewise, keep track of your fingers; you 
should have 10 when you start and 10 left 
over when you finish. 




When cutting, make sure you use a blade 
suited to the material. 



Structural Considerations 

Any mod that has a shot at CPlfs 
cover is going to look great, but the case's 
structural integrity is also important to 
keep in mind. Surroz advocates striking the 
proper balance between form and function. 
"If the mod does not add function or make 
it look better, then don't do it." Adding 
three dozen case fans might have sounded 
like a good idea on paper (or in 3D), but in 
practice, it could end up drawing more dust 
into your system, being unbearably loud, 
and be barely able to retain its shape when 
you try to move it. Rosenberg says, "The 
biggest pitfall to a structural modification is 
making sure the case stays true. Sometimes, 
you can mod and paint a panel only to 
discover that the holes don't line up properly 
when you go to reinstall it." 



Carel suggests that knowing how and 
where you will use the case is an important 
consideration. If you're taking it to LAN 
parties every other weekend, then you 
need to pay more attention to structural 
integrity. Carel also suggests relocating 
braces and supports rather than just 
removing them entirely. According to Tate, 
"There is nothing worse than building 
something beautiful that cannot be moved, 
cracks, or breaks when loaded up with 
equipment." Regarding structural mods, 
Carter says simply, "make sure the case can 
still support its own weight, as well as the 
weight of all your components. You want 
to make the case stronger, not weaker." 

The Modeler's Help Line 

Modders at all skill levels have a lot to 
learn from each other. Surroz's most 
important takeaway for beginning modders 
is "Frequent online forums that cater to 
modders." Don't be afraid to ask questions. 
Modding is all about being creative, and 
sometimes it's about creatively solving a 
problem you may have accidentally created 
for yourself. Carel counsels new modders 
to be flexible in their vision, and not to 
get discouraged if things don't go to plan. 
Rosenberg recommends turning to a network 
of fellow modders for advice. "Ask around, 
every modder out there is really good at 
something or several things. Find those folks 
and learn their techniques." Most important 
of all, however, modding is about having fun. 
If it isn't, then you're doing it wrong. ■ 

by Andrew Leibman 



1MM0N PITFALLS TO AVOID 

hard "DarthBeavis" Surroz: Pre-test your hardware before 
installing, particularly if you're building a watercooling system. 



ViC "XcaNburFX" McGuire: You can mod almost anything, and 
sometimes you can even mod around a mistake. And there will be mistak 



Rod "[TB] Rod" Rosenberg: Don't buy your components before a 
complex build. Any one of your components could fail by the time you're ready to 
install it in the completed mod, and by then, you won't be able to RMA the items. 



Craig "Tech-Daddy" Tate: Don't go too big, especially 

on your first mod. Start small and work your way up to that LED-lit 
masterpiece of steel and Plexiglas. 



Dewayne "Americanfreak" Carel: Don't make the mod 

ire complicated than it needs to be. Make sure the theme or design is 
nething you are familiar with and like; this will help you maintain your 
drive to complete the mod. 



Brian "Boddaker" Carter: When you get an idea for a mod 
get it down on paper, draw it in Google SketchUp, make a clay mode 
or anything to get it out of your head. Then determine if it can be 
accomplished or not. 
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ACHIEVE ZIP TIE ZEN 



As PC enthusiasts, we tend to 
agonize over almost every detail 
when it comes to our systems, 
whether it be hardware- or 
software-related. To some, our desire to 
constantly tweak or optimize every aspect of 
our rigs may seem odd, but there is definitely 
a method to our madness. One has only 
to look as far as the average DIY PC build 
and compare it to one that's been poked 
and prodded by a hardcore enthusiast; the 
differences will be immediately apparent. 
Even if outfitted with identical components, 
odds are the enthusiast's system is better 
built and has an immaculate cabling job that 
forces less savvy builders to do a double-take. 
"How the heck did you hide all of the cables 
like that?" they ask. To which we answer, 
"Carefully, my friend." 

Cable management is one of the key 
things an experienced enthusiast can do to 
differentiate his system from the average 
Joe's. Boutique builders have embraced this 
notion, as well, as is evident by some of the 
higher-end systems available today from 
companies such as Maingear and Falcon 
Northwest, among others. Compare the 
interior wiring of a Maingear Shift, for 
example, to a generic build, and you'll see 
what we mean. The wiring jobs done on 



Maingear's Shift systems are simply awe- 
inspiring, especially when you consider 
that the bulk of the work is done behind 
the system's motherboard tray where many 
consumers may never see it. 

There are other reasons to manage all of 
the cables inside a system besides aesthetic 
appeal. Properly routing, bundling, and 
tying down all of the cables in a system 
not only results in a cleaner appearance 
but also allows air to more freely move 



within the system, enhancing its cooling 
performance and reducing dust buildup. It 
also minimizes turbulence, which can help 
reduce noise somewhat. Plus, the cables 
will be secured in such a way that they'll be 
less likely to come loose when a system is 
in transit. Other than the additional time 
investment necessary to pull off a clean 
wiring job, there are virtually no downsides. 
If you haven't taken the time to manage 
all of the cables in your rig, get to it. 




Elaborate and immaculate cable 
management is a hallmark of many 
boutique system builders, such as 
Maingear, for example. Maingear's 
flagship Shift systems feature 
perhaps the most intricate cable 
management schemes we've seen 
to date. Every wire, power, and data 
cable within a Shift's chassis is 
deliberately routed and tied down 
until the system's wiring— which 
is mostly hidden on the backside 
of the motherboard tray, where it 
may never be seen by some end 
users— is as clean and secure 
as possible. 




Part Selection & Component Placement 

A good cable management scheme starts 
with strategic part selection and component 
placement. With most system builds, there 
isn't much leeway in regard to motherboard 
and power supply placement. However, 
there is typically a little more flexibility with 
drive and expansion card placement. Putting 
a drive or card in a strategic position that 
allows for easier cable routing or discreet 
storage of unused cables in a nearby nook 
can have a significant impact on the final 
outcome. Of course, the case you choose will 
determine many of the locations you can 
hide cables, so choosing the right one from 
the get-go certainly helps. 

Cases that are best suited to immaculate 
cable management are outfitted with a 
number of things. Their motherboard trays 
have numerous cutouts and pass-throughs 
for cable routing. They should also have 
extra room behind the motherboard tray 
to accommodate a multitude of bulky 
cables. These two aspects of a case alone can 
make the difference between a good and 
great wiring job; when a case is designed to 
facilitate proper cable management, it shows 
in the final product. It also helps if the case's 
own wiring is long enough to be routed 
through multiple different locations to better 
accommodate the vast array of motherboards 
out there, which may have headers placed in 
different locations around their PCBs. 

Of course, even if you're already saddled 
with a case that's not specifically optimized 
for good cable management, there is still 
plenty that you can do. Even with the 
right case, we'd advise keeping some of the 
following things on hand to help the cable 
management process: Velcro cable ties, nylon 
zip ties, and adhesive tie downs should be 
considered no less than indispensible. 




Many case manufacturers have begun putting considerable thought into proper cable management. A 
case such as the Corsair Graphite 600T pictured here has numerous cutouts in its motherboard tray, 
additional space behind the motherboard tray to accommodate bulky cables, and drive cages mounted 
in such a way that the drive's power and data cables will protrude out toward the right side of the 
case— out of sight when the case's side panel is installed. 
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Even under less-than-optimal conditions, 
good outcomes are possible. This system 
has a nonmodular PSU with many 
unused cables, multiple drives, minimal 
space behind the case's motherboard 
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tray, and relatively few cutouts through which to route cables. Making creative use of available space, 
tightly bundling and tying down cables, and routing those cables cleanly still results in minimal 
obstructions and a neat system interior that not only looks good but helps aid in cooling. 



Rinse & Repeat 

In addition to having the right parts 
and placing components in their best 
possible locations, the other keys to good 
cable management are patience, focus, 
and individual attention. In the best wired 
systems, every stray cable is intentionally 
routed, tucked in, and/or tied down in one 
way or another. Without paying individual 
attention to and assessing all possible 



routes for each cable, it's difficult to pull 
off the perfect cable management job. 

Typically, the thicker and shorter the 
cable, the more difficult it is to properly 
route and tie down within a system, so the 
main ATX power supply lead usually needs 
the most attention. Where, and at what 
angle, the main ATX power lead needs to 
run is obviously going to vary from system 
to system. Try different routes and bend the 



cable at different angles until you achieve 
the best possible outcome. Then move on to 
another cable and repeat the process. 

Although everyone has her own process, 
when building a system, we like to route 
and connect all of the cables last. We install 
all of the components in the case — paying 
attention to drive and expansion card 
placement in relation to the available holes 
and pass-throughs, as well as nooks and 



crannies, that are available — and then move 
on to the power cables, starting with the 
heaviest cable and working down. When 
we've properly routed and tied down all of 
the power cables, we move on to the data 
cables, followed by the front-panel cables 
and finally the fan wires. Then when every 
cable and wire is in place (and we're sure 
the system boots), we make another pass 
through the system further tying down and 
bundling any adjacent cables and tucking 
everything away as cleanly as possible. 

Keep in mind that you don't have 
to be building a new system to cleanly 



manage all of its cables. If you've 
already built a system with cables that 
could use some attention, just strip 
it down to the point where only its 
motherboard, CPU, graphics card(s), 
and power supply are mounted in the 
case and run through the process of 
properly positioning drives and other 
expansion cards and individually 
routing all of the system's cables. 

It's Worth The Effort 

Proper cable management is a great 
way to not only enhance the overall 



appearance of a system, if you consider 
its internals, of course, but also ensure 
it's running at the peak of performance. 
Just give each wire and cable some 
individual attention, take time to choose 
the right routes to run them, and you 
can't really go wrong. In the end, you 
should end up with a system that runs 
cooler, cleaner, and quieter and is easier 
to work on. Plus, getting compliments 
after popping off a side panel and 
showing off is pretty fun, too. I 

by Marco Chiappetta 



Sleeving 101: Factory Or DIY? 

One of the ways to take a nice cabling job and propel it to the next level of clean- 
liness is to use sleeving to further tidy up any visible wires or cables. Although it's 
most commonly used for heavy (and relatively colorful) power supply cables that 
tend to stand out in a system, there's no reason you can't use sleeving elsewhere 
to dress up an otherwise bland or garish bundle of cables or wires. There are pros 
and cons to installing a cable sleeving kit yourself, however, especially since an 
ever growing number of companies are already installing it on their products at the 
factory (and doing it quite well, we might add). 

In recent years, factory-installed cable sleeving has becoming increasingly 
more common on enthusiast-class power supplies and even some more main- 
stream models. The use of sleeving not only adds another layer of protection 
to what would normally be exposed wire sheaths but also tidies up and tightly 
bundles the cables. For users trying to achieve a supremely clean look in a system, 
multicolored power supply cables can be a real eyesore. Cable sleeving masks this 
and makes it easier to inconspicuously hide a bundle of cables. It's infinitely easier 
to stash a group of black, sleeved cables, for example, than it is a colorful mess of 




exposed PSU cables with yellow, red, orange, and black wires showing. About the 
only downside to factory-installed sleeving is that it limits a user's ability to mod 
the cables within without destroying the sleeves. 

For users who like to do everything on their own, aftermarket sleeving kits for 
a variety of applications are also available, which give users the ability to further 
customize a system. DIY sleeving kits are great in that they give modders the 
ability to choose specific colors or to sleeve custom or modded cables of virtually 
any length. And it's not just for PSU cables. Sleeving can be used on virtually any 
wire, such as those for front-panel connectors, data cables, etc. 

Installing custom sleeving can be a bit of a pain, though. When sleeving a 
power supply cable, for example, you need to use special tools to first remove 
the PSU pins from their connectors and then cut the custom sleeving to size 
without overly fraying its edges (which isn't always easy to do on shorter 
pieces). You must install two pieces of heat-shrink tubing for every piece of 
sleeve, as well (one at each end). Forget to slip that first piece of heat-shrink 
tubing down the cable, and you'll have to pull everything apart and start from 
the beginning. It's not a huge deal unless you've already started to shrink 
some of the tubes, but it can be an annoyance nonetheless. 

Whether you want to install sleeving yourself or leave the job up to an 
OEM is ultimately a matter of preference. Cable sleeving doesn't have 
any real measurable impact on performance and doesn't require any rare 
technical ability to install. Users who will settle for nothing less than fully 
custom may prefer to take the DIY route, but there's little to dislike about 
factory-installed cable sleeving, in our opinion. 

Although factory-installed 
cable sleeves have become 
increasingly more common, 
numerous DIY kits are also 
available for custom projects 
Although sleeving cables 
yourself can be tediou 
and difficult to perfect, .. 
allows for a custom look and 
unique configurations. 
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INTRODUCING 



Corsair Vengeance" Memory 

Brilliantly designed to deliver performance, compatibility and stability. 



Designed for Performance 

Using only carefully selected DRAM and performance 
screening each module, each Vengeance memory kit is 
tuned to deliver fantastic performance and value. Its unique 
heat spreaders not only look cool, they keep your memory 
cooler too, making them a great choice for overclocking. 
And all Vengeance memory kits are compatible with Corsair 
Airflow fans. 

Designed for Compatibility 

Vengeance modules run at 1.5V for maximum compatibility 
with all Intel Core i3, i5 and i7 processors, as well as AMD's 
full range of Phenom II processors. Vengeance modules also 
include an XMP profile so it's easy to get maximum memory 
performance from your system. 



Designed for Stability 

Like all high-performance memory from Corsair, Vengeance 
modules undergo rigorous testing before being assembled, 
ensuring you'll get rock-solid stability out of the box. Plus, 
Vengeance is backed by a limited lifetime warranty and 
Corsair's legendary service and support. 
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Corsair Vengeance memory. Designed for you. Learn more at corsair.com 



WE'VE DESIGNED A COMPLETE LINE OF ENTHUSIAST-GRADE COMPONENTS AND ACCESSORIES TO MAKE YOUR NEXT PC YOUR BEST PC 
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BACK UP BOLD PERFORMANCE WITH A BOLD PAINT JOB 



The day has come that you're 
tired of looking at the same old 
case, or maybe you just hate the 
idea that there are thousands of 
machines out there that look just like 
yours. But what can you do to remedy 
this? You can paint it. 

Painting the case is an easy way of 
transforming your PC. With a few simple 
instructions and some spare time, you can 
have something to call your very own. 

Lay The Groundwork 

After choosing a color and/or a design 
for your paint job, your first task is 
preparing the case. To do this the right 
way, you need to take the case apart as 
much as possible so that you can paint 
all the edges, insides, and miscellaneous 
parts. Be sure to take notes or, even better, 
photograph how the case is put together. 

Now that you have the case taken 
apart, it's time to prepare its surfaces. 
Everyone has different ideas about case 
prep, but some of the processes depend 
on what equipment you may have 
available. The majority of people don't 
have a professional paint setup, with 
different spray guns, a paint booth, 
and a way to bake the paint on. This is 



where the ol' spray can paint becomes a 
modder's best friend. There are techniques 
to help your paint job turn out just as 
good as a professional paint job, but you 
will have to work for it. 

First, you want to make sure that you've 
finished all the drilling, cutting, bending, 
etc., to the case before you start painting. 
There's nothing worse than having all your 
painting completed and then needing to 
drill more holes, which inevitably chips, 
cracks, or scratches the paint. 



True Grit 

Opinion also varies on the amount of 
the case's original paint you should remove. 
Some think that you only need to rough 
up the surface, while others say the only 
true way is to go down to the bare metal. 
Again, what you do here largely depends 
on the tools you have at your disposal. If 
you don't have a bunch of power tools, 
you can use the tried-and-true way: some 
sandpaper and your own two hands. If 
you want to speed up this process, you can 




It's amazing what you can do with a few 
cans of spray paint and some sandpaper. 
Check out the before and after. 



invest in a small palm sander for around 
$20 to $40. Either way, you'll need to have 
the most basic item, sandpaper. 

There are many different types of 
sandpaper, and using the right one depends 
on what you want to do. The most basic 
thing that all sandpaper has in common 
is how rough it is, which is known as the 
grit. The lower the number, the rougher 
the paper is, which in turn means you will 
remove more material but at a price of 
more work later on. By using lower-grit 
sandpaper, you can remove a lot of material 
in a short amount of time, but this means 
that the surface itself is also much rougher 
with grooves that you just created. 

We like to start with a 200 grit sandpaper 
on metal surfaces (400 grit is a better 
starting point for plastics), as it takes off 
a good amount of paint without leaving 
behind scratches that are difficult to remove. 
Once we've removed a good portion of 
the paint, we like to step up to a finer grit 
of 400. This will continue to remove any 
paint that might be left behind, plus it will 
start to even out any of the grooves that the 
200 grit paper made. After we've removed 
all the paint, we like to make a final pass 
with some even finer 600 grit paper, which 
really smooths out the metal. This is what 
will help produce a professional-looking 
finish. If you're pressed for time, you don't 
need to sand down to the metal, technically, 
but you'll need a better primer to bond 
the paint. By skipping 200 grit sandpaper 
and jumping right to the 400 and 600 grit 
steps, you can save some time and still get a 
reasonably good-looking outcome. 

Final Preparations 

Now that you have the items sanded 
and ready to be painted, you need to do 
just a few more steps to make sure that 
your hard work pays off. A clean surface is 
a must for the perfect paint job. 

Fortunately, simply washing the pieces 
with water and a clean rag will remove the 
dust and tiny particles. Don't use any soap 
during this washing process, as it will leave a 
film that prevents the primer from adhering 
to the metal. Naturally, make sure that the 
items are fully dry before you do any sort of 
painting. If you are lucky enough to have 



an air compressor, you 
can use that to blow-dry 
your parts; otherwise, let 
them air-dry for a day or 
two. (We do this even 
after blow-drying them.) 

After the parts have 
completely dried, wipe 
them down with a 
clean, lint-free cloth. 
The best thing to use 
is something called a 
tack rag, which is made 
from cheesecloth and 
is slightly sticky to the 
touch. This will pick up 
any remaining particles. You can buy a tack 
rag from just about any hardware store. 

When possible, we suggest that you 
suspend the items you are painting, 
similar to the common practice in almost 
every auto body shop. For starters, you'll 
have easy access to all sides of the parts. 
Equally important is that you'll get better 
results from the spray can paint if you 
don't have to hold it at an awkward 
angle. This will help reduce the chance of 
overspray and the possibility of the spray 
can "spitting" out a bunch of paint at 
once. If you're unable to hang the parts, 
then we suggest some way to elevate your 
items to at least a workbench height for 
the same reasons. 

In the event you must lay your items flat 
before painting them, consider elevating 
them on a wood block or a small cardboard 
box. This will let you move your items to 
ensure every angle is 
painted. Avoid laying 
down your items over 
newspaper or any other 
surface the paint could 
stick to, damaging your 
paint job. 

Next, you should 
prep the area where 
you'll actually paint. 
The area should be 
clean and free of 
anything that may 
go airborne and land 
on your parts. Laying 
down a drop cloth, 




which you can buy at any hardware store for 
a few dollars, beforehand will help control 
overspray damage to anything that might 
be in the area, and it also helps control loose 
objects (dirt, dust, etc.) from finding their 
way onto your project. 

After going through all the work up 
to this point to get everything as perfect 
as you can, a little more extra care will 
make sure that your paint job will be 
done right. The first thing you need to 
do is read the recommended directions 
on the product you will be using. This 
is where you can obtain information 
about the appropriate environmental 
conditions (temperature, humidity, etc.) 
to use the paint to get the best results. If 
you paint on a day with high humidity, 
for example, the metal could collect 
micro water bubbles and cause the paint 
to not adhere or peel. 





The Main Event 

Behind every great paint job is an all- 
important application of primer. A good 
self-etching primer creates the needed layer 
between the surface and the paint. This 
gives you a surface that the paint can adhere 
to rather than directly to the metal. Yes, you 
can paint right onto the metal, but primer 
can also hide any minor imperfections. 

Apply your first coat of primer and let 
it dry completely. We like to let our first 
coat of primer dry for at least one full 
day or longer. We strongly recommend 
applying the primer where the ambient 
temperature is as close as possible to the 
primers recommendation. Doing this will 
create a good bond between the primer and 
the metal surface. The primer fills in any 
minute scratches, creating a smooth surface. 

To take this step even further and get 
that glass-smooth finish, you need to wet- 
sand the primer. Wet-sanding is pretty 
much as it sounds. Using water and some 
wet-rated sandpaper (sandpaper that stays 
together even after extended use with 




water), you sand, or rather, 
"polish" the surface to a 
smoother finish. Repeating 
this process gives you the 
best results. To do your wet- 
sanding, you'll need water, 
sandpaper, and an area that 
you don't mind getting wet. 

Although we use plain 
water as our liquid, we 
like to add a few drops of 
liquid dishwashing soap 
into the water, as it seems to 
make the area more slippery 
and helps clean the surface, too. Use a 
bowl or tub, depending on the size of the 
job, to hold your sanding liquid. Place 
the wet sandpaper into the solution and 
start sanding your piece. You don't apply 
a lot of force when doing this, as you 
shouldn't try to remove the primer; you're 
only removing the high spots for an even 
thickness. Those of you who want to take 
a shortcut can stop here, but we wouldn't 
recommend it. By repeating the above 
process of primer, drying, sanding at least 
one more time, you are guaranteed a better 
painting surface, which is very important. 

Once you're satisfied with your 
primer application, we suggest painting a 
nonimportant side first. Take your time and 
spray some paint on the less-seen side and 
let it dry thoroughly. Then, move to the 
more visible side, because this is the one that 
everyone will see. You really do not want to 
put all your time and effort on the visible 
side of your parts and then run the chance of 
ruining them by getting overspray all over the 
finished front side while you're spraying the 
back. A little overspray on the 
back side, on the other hand, 
will likely never be seen. 

You need to make sure 
you mix the paint inside of a 
typical spray can well. Firmly 
grab the middle of the can 
and then shake the can with 
an up-and-down motion. Do 
this for at least a minute to 
thoroughly mix the paint. 
We also like to twist-shake 
the can from left to right for 
the final mixing. Take a look 



at the nozzle location and make sure that 
it is pointed toward the dot marked on the 
can. This ensures that when you slightly 
tilt the can to apply your paint, the can's 
pickup tube is always in a spot to pick up 
the paint, down to the very last of it. 

When you start to apply your paint, you 
should always start at the edges. These areas 
will only take a small amount of the paint, 
which means the overspray will carry over 
to larger surfaces, such as the flat spot of a 
side panel. This is perfectly fine because you 
haven't yet applied any paint to the flat area 
of the panel. Conversely, if you painted the 
edges last, all the overspray on the main area 
of the panel could cause runs in the paint, 
which means you'd have to sand down the 
paint and start the painting process again. 

Take your spray paint can, point it 
away from your paint subject, and give 
the nozzle a push to force out the paint. 
This will make sure that the pickup tube 
is full and that the nozzle sprays correctly. 
When you start to spray, stand in the 
middle of the piece and make sure you 
have free movement from side to side. 
Starting at the top and working your way 
to the bottom, press down on the nozzle 
and begin to move your arm toward the 
panel; stay within a 6- to 12-inch range. 
With a steady, even motion, sweep from 
side to side. When you get to the edge of 
a piece, continue to spray off of the item 
by a few inches. Repeat this process as 
necessary to completely paint each piece. 

Re-enter Sandman 

Once you're satisfied with the paint job, 
it's time for more wet-sanding. Some people 
say that this is a must-do step while others 
will pass on it. This part of the paint process 
can take your paint job to the next level, 
if you are willing to do the extra work. To 
complete this process, you will need a few 
items, such as a small container for water, a 
little bit of dish soap, clean water, more wet 
sandpaper, a sanding block, and some tape. 
For wet-sanding your painted case, you 
want some that is in the 1,200 to 2,000 grit 
range. Why so fine? Rather than remove the 
paint, you only want to smooth or flatten 
it out. All you want to do is work on the 
surface of the paint. 



Before you begin to use the wet 
sandpaper, make sure that you have clean 
water with a few drops of soap in it and 
place the sandpaper into the water. Let it 
soak for 10 minutes or more to saturate 
the paper. This will make the paper 
more flexible, and the soap will help the 
sandpaper slide across the surface of the 
paint without sticking to it. You want to 
make sure that you always keep the paper 
and the surface wet. You can even use a 
sponge as a sanding block, as it will help 
keep the paper wet and will allow the 
paper to contour to the shape of the item. 

Normally, you will wet-sand the final 
layer of paint, whether it is a color or a 
clear coat. For example, if you've sprayed 
on a single color and don't plan to apply 
a clear coat, you can begin sanding. Now 
if you want to add a clear coat to the case, 
wait until you've applied the clear coat 
before wet-sanding. Make sure the color 
coat is clean, shoot the clear, and then do 
the wet-sanding on the clear coat. 

There are times you should wet-sand 
at both stages. Any time your paint job 
involves multiple colors (for example, you 
have a base coat and want to add a flame 
design over the top), you'll want to do this. 
Here, use the finest grit paper, because 
all you really want to do at this step is 
remove the hard edge left by the flame 
pattern. With plenty of soapy water and 
light pressure while sanding, lightly feather 
the edge of the design. This will give you 
a much smoother finish when you apply 
the top clear coat. After you apply the top 
coat, wet-sand everything again. 

The Finishing Touch 

The final step that will make your case 
shine above all the others is buffing. The 
buffing step is essentially polishing the 
paint to shine with a compound that is 
much finer than the wet sandpaper you 
were using before. And like sanding, you 
can buy a small buffer, typically from an 
automotive supply store, or rely on good 
old-fashioned elbow grease. 

While you are out picking up your new 
buffer, make sure that you pick up some 
buffing compound. Buffing compound 
can come in a paste or liquid form, and 



some will say that you 
have to use the paste and 
others say the liquid, 
but it really depends 
on which one you like 
better. It, too, comes in 
different "grits" (instead 
of numerical values, 
your choices are "Heavy 
Duty," "Medium," 
"Light," etc.), and again, 
it all depends on what 
kind of finish you are 
looking to achieve and 
how much time you 
want to put into it. 

When you apply the buffing com- 
pound, don't apply too much. The 
buffing compound is just a liquid form 
of sandpaper, and the more you add the 
less it can remove from the surface of the 
paint; you actually create a barrier between 
the paint and the buffing wheel. Using the 
buffer, press down slightly and use full, 
smooth strokes back and forth until you can 
see and feel a difference in the paint. Like 




any great-looking car out there, you need to 
protect what you did with a few coats of car 
wax. With the newer technology in today's 
waxes, this part is a breeze. 

After the final polish, you should have 
a brand-new case with an appearance 
that's truly one of a kind. ■ 

by Dewayne "Americanfreak" Carel 
of Modders-Inc.com 



Soak the wet sandpaper before and during 
the sanding process to keep it clean and help 
it slide easily over the surface of the paint. 
Use a sponge as a sanding block so the paper 
follows each part's contours and keeps the 
paper and surface wet and soapy. 
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We're going to side with the "if 
a tree falls in the woods, it 
doesn't make a sound" believers, 
because, in the same vein, what's the point 
of having a totally ripped PC if no one 
notices and admires it? You might as well 
have skipped having it there. A killer PC 
should demand attention, and one of the 
best, most compelling ways to accomplish 
that is with case lighting. 

Cold Cathode & LED Kits 

The most basic element in case illu- 
mination is the light strip. Historically, 
most of these were CCFLs (cold cathode 
fluorescent lamps) measuring up to 12 
inches in length. These are very similar 
to both neon signs and the lamps used in 
many flat-panel LCDs. CCFLs generally 
use electrical discharge within a tube of 
mercury vapor to emit ultraviolet light. 
The UV excites a fluorescent coating 
inside the tube, which in turn gives off 
a bright visible light in any of several 
colors depending on the coating used. 
Because different sections of a tube can 
have different coatings, this is why you 
sometimes see vendors offer two-color 
CCFLs, such as red on one half and blue 
on the other. 



The advantage of CCFL is its softer, more 
even, and omnidirectional glow. It's not a 
harsh, directional light like LED. It depends 
on the effect you want. If you want to see 
everything, CCFL may offer the best feel. 

According to Charles Chang, product 
manager at Logisys ( www.logisyscomputer 
.com ), one of the largest and most varied 
case lighting vendors, the mercury used in 
cold cathode lamps is why the products 
aren't sold in Europe. Another attribute of 
CCFLs is that they tend to be very bright. 

"I'm not normally a fan of the cold 
cathodes," says Danger Den (www 
.dangerden.com ) CEO Jeremy Burnett. "You 
want to light up only the things you want to 
see — not blind the person viewing it. Plus 
they don't normally have the life expectancy 
you want, depending on the brand you get." 

The alternative to CCFL is a newer range 
of LED illumination products. LEDs don't 
use mercury, and the electroluminescence 
used in LEDs generates considerably less 
heat than the equivalent illumination from 
a CCFL. This is no small consideration, 
since you don't want your lighting generating 
so much heat that additional cooling fans 
become necessary. 

Like CCFLs, LED case lights often come 
in acrylic tubes of up to 12 inches in length. 



However, unlike CCFLs, LEDs can also 
be mounted on flexible strips or ropes, 
such as NZXT's lineup of Sleeved LED 
Kits (1 meter), which are available in a 
variety of colors. Depending on the case 
window used, the LEDs themselves may 
not be visible. 

This brings up a key point in lighting 
strategy. In many instances, it's better not 
to see the lights directly. In dark rooms, 
seeing CCFLs and especially LEDs 
straight on can be aesthetically unpleasant 
if not physically uncomfortable. In these 
situations, you would probably want a side 
panel with a fairly wide window bezel — 
enough to block the lights from view 
while keeping the window large enough to 
admire the blue interior. 

That said, you can see that LEDs 
tend to cast fairly defined shadows. In 
general, LED light is more intense and 
more focused than CCFL illumination. 
Whether this is desirable will depend on 
the overall look you're shooting for. In 
some cases, shining a spotlight on one 
component means another component, 
like the CPU, could end up in the 
shadows — probably not a good thing 
if you have a waterblock to show off. 
In such instances, wielding the highly 



directional illumination of an LED as 
a sort of spotlight makes good sense. 
This can be done with "step lights" and 
"courtesy lights," which bundle small 
numbers of LEDs into a compact block. 

"Those lamps were originally de- 
veloped for people riding motorcycles," 
says Logisys' Chang. "The 
four-LED 'courtesy' units went 
on the back of the bike. The 
three- or five-LED units would 
be for the step you rest your foot 
on. But now we sell those to PC 
modders, as well. People use them 
to highlight the CPU or other 
important components." 

Another benefit with LEDs 
is that, unlike CCFLs, you can 
adjust LEDs' brightness if your 
kit controller accommodates it. 

Many LED lighting products 
will connect to a standard Molex 
connector. Often, lighting kits will 
include a small inverter box able 
to power two lighting tubes. Keep 
in mind that these inverters can 
be bulky (particularly for CCFL 
lamps), so make sure to secure 
them within the case if you plan 
on moving your system. Many 
lamp kits will include Velcro patches for 
this purpose. 

UV Lighting 

If UV light can make the inside of an 
acrylic tube glow, it can have the same 
effect on a range of other fluorescent 
items. For several years, UV reactive 
PC components have been gaining in 
popularity. These can include tubes, mesh 
wraps, cables, motherboards, fans, UV 
reactive paint, and other things. 

As you can see in this Danger 
Den clear case example, the system 
builder placed UV cold cathode lamps 
across all four corners of the chassis. 
The lamps themselves are not very 
bright, since most of their output is 
beyond the visible spectrum. But in an 
otherwise dark setting, the UV reactive 
components pop with an even, dreamy 
luminance that is unlike what can be 
achieved with regular CCFL or LED 



lamps. (Note that UV lamps come in 
both CCFL and LED varieties. These 
lamps may be sold alongside standard 
CCFL and LED lights; look for a "UV" 
distinction to find the right kit.) 

Note that some controversy exists around 
UV lighting. Critics argue that UV light 




is potentially damaging to skin and eyes, 
and because we can't see how much light is 
being emitted by UV lamps, the risk is even 
higher. If you're worried about this, consider 
lining any case windows or clear panels with 
clear UV-blocking window film. While 
you're checking into UV case options, be 
aware that some vendors, such as Logisys, 
make UV reactive acrylic cases in addition 
to regular clear cases. Done properly, the 
look can be stunning. 

Extra Touches 

As with Christmas trees and 
cosmetics, it's easy to go overboard 
with case lighting. Although this takes 
us into highly subjective territory, 
most prize-winning cases seem to focus 
on a single illumination color — two 
at the most — and then add only one 
or two secondary colors as a visual 
counterpoint. Having different colored 
LED lamps at each corner of the case 



is a sure recipe for an aesthetic train 
wreck. Ditto that for mismatched 
blinking light patterns, made possible 
with some of the controllers that ship 
with lamp kits. 

Of course, for every rule there are 
exceptions. We've seen instances where 
users integrated several sound 
sensors (another common 
kit option), each linked to a 
different lamp. With music 
playing, different lamps would 
trigger based on the volume 
level at any given moment. A 
bass-heavy thud might trigger 
all lamps, while other sounds 
would trigger only one or two 
lamps. The end result was 
surprisingly impressive. Couple 
this with something like a 
"liquid neon" lamp (essentially 
one of those fun plasma/ 
lightning balls in a tube) for 
ever more amazing results. 

You may also want to ex- 
periment with EL wire. This 
is thin tubing containing 
electroluminescent phosphors 
surrounding a copper wire core. 
EL wire looks particularly cool 
when wrapped in a spiral around thick 
water tubing or lining the corner seams 
in an acrylic case. However, because 
it is so thin and flexible, getting good 
placement can be tricky. Clear hot glue 
is a common approach, but there is a 
risk of melting through the wire. Small 
pieces of dark double-sided tape are 
another option. 

When it comes to case lighting, 
let your imagination run wild. For 
example, you'll see that some vendors 
offer waterproof flexible LED strips. 
What could you do with waterproof 
lighting? Could you make an oversized 
acrylic chassis that not only had 
watercooling but also a water-filled 
chamber (sealed off from the rest of the 
system) containing an LED-illuminated 
betta fish? Why not? Light up your 
imagination and see what happens! I 

by William Van Winkle 



LOADING ZONE 

THE BLEEDING EDGE DF SDFTWARE 



Inside The World Of Betas 



POP Peeper 3.8 RC1 2 




Occasionally a product evolves out of 
its own name; such is the case with 
POP Peeper. The "POP" refers to Post 
Office Protocol (version 3), which nearly 
all email programs can "speak" to retrieve 
email from mail servers. Today, POP3 
usage is way down compared to the more 
advanced, two-way IMAP communication 
method or the various protocols the dif- 
ferent Web mail providers use for their 
own services. Still, "POP Peeper" has a nice 
ring to it, so the name stays. 

POP Peeper is incredibly flexible. In 
addition to watching over all your POP3 
and IMAP email accounts, it knows 
how to log in to mail stores for Gmail, 
Yahoo! Mail, Hotmail, AOL, Juno, 
NetZero, Fastmail, etc. Just supply your 
login name and password (which it stores 
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in an encrypted file on your hard 
drive), and POP Peeper checks 
all your accounts, either on a set 
schedule, or, depending on your 
Web mail service or if your IMAP 
server supports the IDLE command, the 
moment a new message comes in. 

When you do have a new message, POP 
Peeper can notify you in a number of ways. 
It can flash your keyboard's CAPS/NUM/ 
SCROLL LOCK LEDs, give you a voice 
alert (which requires purchasing Voice 
Notification add-on pack), or open your 
preferred email client. A downloadable 
screen saver plug-in displays a running 
total of new messages in a series of orbs — 
one for each of your accounts. 

In many ways POP Peeper acts like 
a mini email client, but it consumes 
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POP Peeper 3.8 RC1 2 

Publisher and URL: Mortal Universe Software 

Entertainment, www.poppeeper.com 

ETA: Q3 2011 

Why You Should Care: Anyone with lots of email 

accounts will find its abilities supremely useful. 



hardly any RAM or screen space and has 
way more alerting options. The beta has 
proven rock-solid stable, so feel free to 
slip it into your workflow. 

by Warren Ernst 



Google Music Beta 1.0.12.3443 



Wouldn't it be great if you could access 
the thousands of songs in your music 
library wherever you went? Wait . . . didn't 
Apple solve this problem almost 10 years 
ago when it released a little-known device 
called an iPod? For a moment, then, let's 
pretend the iPod was never created when we 
consider Google Music, a free (while in beta) 
service that lets you stream your own music 
files from the cloud to any Web browser or 
Android device. It sounds great in theory 
and certainly works well in practice, but the 
reality of 3G data plan costs and dependence 
on a steady wireless signal for the service to 
reach its full potential make us wonder how 
useful Google Music will really be. 

Google Music works by running a 
background program that regularly scans 
your iTunes library (or other collection 
of music files in nearly any format), and 
then uploads them all to your Google 



Music "locker" in the cloud. To 
play your stuff back, surf over to 
music.google.com and navigate 
your library with a GUI that any 
iTunes user will be familiar with. 
Install the Google Music app to 
your Android (Froyo or newer) 
smartphone or tablet and play your 
tunes on the go, so long as you have a 
Wi-Fi or 3G data connection. Google 
hasn't yet publicized the maximum size 
of your library, but it swallowed up a 
10GB library without complaint (though 
it took about a week of uploading). 

Sound quality is fine, and the Android 
app works well, provided you have a 
reliable signal and a basically unlimited 
3G data plan. However, as soon as 
Google starts charging anything for 
this service, investing $60 in a 32GB 
microSDHC card and simply storing 
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Google Music Beta 1.0.12.3443 

Publisher and URL: Google, music.google.com 

ETA: Unknown 

Why You Should Care: We aren't sure, but having all 

your music online is cool, though there are gotchas. 



your library inside your Android device 
will make a lot of sense. 

Is Google Music cool? Yup. Does it 
work? Absolutely. Does the world really 
need this? Hard to say. 

by Warren Ernst 
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Don't let the good look fool you. Level 10 GT - Snow Edition is a streamlined com- 
puter case engineered to accelerate cooling and offers full suite of technical features 
that redefines the definition of performance PC. Three oversized 200rnm ColorShift fans 
and one 140mm TurboFan ensure your high-end graphic cards, CPU and hard drives 
are all quietly cooled. The keyword is "quietly". All intake fans come with built-in filter 
that can be easily cleaned without the use of any type of tools. Plug&Play side panel 
fan, 240mm high-efficiency water cooling radiator support and much more, to find out, 
/isit us at www.thermaltakeusa.com. Are you in love yet? 
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The Latest Upgrades To Keep You Humming Along 

A number of old favorites and standby utilities get refreshed this month, including Microsoft's mouse and keyboard drivers 
and a new Thunderbird client. The next generation of BitTorrent has arrived, as well. 



Software Updates 

AIDA64 Extreme Edition Beta 1 .70.1426 

This extensive suite of diagnostic tools 
bolsters support for AMD K12 CPUs and 
can now identify VIA QuadCore L4xxx and 
chipset info for VIA's VX900. It also extends 
chipset information for Nvidia's MCP89. 
The beta fixes sensor info for Gigabyte EP45 
and MSI MS-7673 motherboards. 

www.aida64.com 

BitTorrent Project Chrysalis 

Along with an overhauled UI, the 
upcoming version of the classic torrent 
client promises easier person-to-person 
content exchanges with comments and social 
features built into these "personal content 
channels." Content discovery is enhanced, 
with integrated torrent searches and featured 
content. According to BitTorrent, this much- 
enhanced version of the client eventually will 
replace the current version. 

www.bittorrent.com 

Google Toolbar for IE 7.0.1710.2246 

The revised Google toolbar for IE 
increases the number of buttons you can 
have visible from six to 10. Appearance 
problems caused when the search bar was 
set higher than 96dpi have been fixed. 

toolbar.g oo gle.com 

ICE Book Reader Professional 9.0.6 

This PC-based ebook reader software adds 
support for CSS styles in EPUB and LIT 
book formats. You can switch your program 
clock to 12- or 24-hour settings. The video 
export feature now supports images and styles. 
www.ice-graphics.com 

Maxthon 3.0.24.1000 

The addition of Quick Tools extends 
the UI of this alternative Web browser. 
Maxthon has also optimized tab opening, 



closing, and switching. This version corrects 
crashes and compatibility problems in the 
WebKit engine, as well as a login error 
related to some gateway settings. 

www.maxthon.com 

Microsoft Standalone System 
Sweeper Beta 

This beta release of a new virus attack 
recovery tool from Microsoft is designed 
for those having trouble running other 
antivirus checks or booting their PC. The 
software helps you boot an infected system 
and eliminate rootkits and other malware. 
It is available in 32-bit or 64-bit versions. 
connect.microsoft.com/systemsweeper 

Opera 11.11 

Increased security and stability are 
the cornerstones of this update. Version 
11.11 fixes a number of crashes involving 
some widget interactivity, Silverlight, and 
the easy-sticky-note extension. Opera also 
remedies a problem that prevented disabling 
the integrated mail client's spam filter. 

www.opera.com 

PowerDVDH Ultra Build 1719 

The DVD/BD playback from Cyber- 
Link now includes YouTube searches 
into the interface. This upgrade also 
improves 3D playback support. It resolves 
conflicts with AMD graphics cards and 
interoperability issues with Windows 
MCE. Similar updates are also available for 
PowerDVD Deluxe and Standard. 

www.cyberlink.com 

Startup Delayer 3 Build 304 

Despite its seemingly contradictory 
name, this utility delays some programs 
from starting up as Windows launches, 
lowering overall boot times. This third 
version introduces some big changes, 



including the ability to drag and drop 
programs to schedule delays. 

www.r2.com.au 

Thunderbird 5 Beta 

The beta of Mozilla's email client features 
a new add-ons manager. The new version 
lets you rearrange tabs and drag them to 
different windows. Attachment sizes are 
displayed along with the attachments, and 
plug-ins load in RSS feeds by default. 

www.mozillamessag in g.com 

WinRAR 4.01 

This update to the 4.0 release fixes a 
problem where the Repair command failed 
on RAR archives with at least one file 
larger than 4GB, among other bug fixes. 

www.win-rar.com 

Driver Bay 

Nvidia GeForce 275.33 

This driver update brings specific per- 
formance increases in games under the 
GTX 580 and GTX 560 cards (especially 
Bulletstorm), but the package also enhances 
games up to 12% with dual-core CPUs if 
there is a CPU bottleneck. 

www.nvidia.com 

Microsoft IntelliPointv 8.0 Mouse/ 
Keyboard Software 

The drivers for most MS mice and 
keyboards are available in 32-bit and 64-bit 
versions. This upgrade now automatically 
detects device models and allows multiple 
attached mice and keyboards to have 
their own button assignments. The 
software improves scrolling across more 
applications. Finally, support for PS/2 
devices has been dropped. 

www.m icrosoft.com 

by Steve Smith 
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Data Sanitization Utilities ' hat Leave No Trace 
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It wouldn't be a complete season of 
"CSI: Anywhere" or "Law & Order" 
without at least one episode dealing 
with computer hackery. And somewhere 
in that episode, technicians invariably 
extract information from a "deleted" hard 
drive, memory card, or thumbdrive, as if 
it were as easy as turning on a monitor. 
These scenes have to have at least some 
viewers asking "Is extracting deleted data 
from a computer really that easy?" 

Like many technical questions, the 
honest answer is "It depends," and 
when you think about the issue, it isn't 
as theoretical as you might think at first 
glance. If you're reading CPU, you've 
probably gone through your share of 
computers over the years, and they can't 
all be sitting unused in your closet. There 
are probably old hard drives out in the 
world that once had your personal data 
on them, and they maybe still do. Ever 
wonder how recoverable that data is, and 
to whom? Let's find out. 

The Basics Of Deleting vs. Erasing 

When you erase something you 
wrote in pencil from a piece of paper, 



you rub an eraser over the writing and it 
disappears, leaving the paper blank for 
you to write on again. Because we've all 
performed this act a million times since 
kindergarten, it's easy to think that's what 
happens on computer drives when you 
delete something. But as we're about to 
show (and as some of you might already 
know), this isn't true at all. 

For the NTFS and FAT file systems 
your Windows computer almost certainly 
uses (along with most of the other 
"conventional" consumer file systems out 
there the other platforms use), deleting a 
file works differently. (That's one of the 
reasons why DOS has a Delete command 
and not an Erase command.) Instead, 
the Delete command merely marks the 
file's space on the drive as "available for 
more files," plus it removes the location 
of that occupied space from the "master 
index" of existing files from the drive. 
Then, sometime in the future, when you 
write a file, the OS may decide to use 
that freed-up space to write it, finally 
overwriting the old file with a new 
file. In other words, there's no built-in 
mechanism that actually erases the 



file and leaves the space it occupied as 
truly "blank." 

Erased Enough For Government Work 

So, it seems that simply overwriting 
an old computer file with something else 
should be enough to thoroughly erase it, 
right? Here's where things get murky. 

Let's go back to the pencil and paper 
example. Sometimes when you erase a 
pencil marking, especially if you write 
hard and the paper is thick, you can 
hold the paper on its edge and see the 
impression the pencil tip left, even after 
a thorough erasing. Maybe, under certain 
circumstances, you might even make out 
what you wrote. One solution would be 
to write something else over what you 
erased, and then erase that. Then, if you 
looked at the impressions left behind, it 
would be much harder to read, since the 
impressions from the first and second 
things you wrote would intermingle. Do 
this 10, 20, or 100 times, and figuring 
out what was originally written would be 
all but impossible. 

Early on, various government agencies 
and militaries thought this could be a 



OEM Drive Eraser: From Your Hard Drive Vendor 




Windows-based shredders all share the same problem: They work on the operating system 
level, meaning if the drive's firmware has marked a sector as bad after data was once 
written to it, OS-based tools can't wipe that sector clean. Also, many hard drives and SSDs 
now have built-in disk wiping features, but normal Windows software can't usually access 
those commands. 



The safest solution is to download and create boot discs for the various OEM hard drive tools (HUtil for Samsung, SeaTools for Seagate/Maxtor, Drive 
Fitness Test for Hitachi, and Data Lifeguard Diagnostics for Western Digital) from the drive manufacturer's Web site, and then activate the tool's "Erase 
Disk" command (or whatever it is called). Sometimes they fill all sectors or blocks with zeros; other times they access TRIM or shred commands in the 
drive's firmware. On the downside, they can take hours to run, are less convenient that double-clicking a Windows icon, and generally employ just one 
overwriting pass. Short of physically destroying a drive, however, these are the only way to get at some parts of the media. 
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problem with computers, too, so they wrote 
various specifications for the "proper" way 
to thoroughly erase data files on computers. 
These usually involved writing specific 
patterns of Os and Is over files in multiple 
passes, though sometimes random patterns 
were specified. When using different 
secure erasing programs (frequently called 
shredders), you'll usually see references to 
these different "shredding specs" like NIST 
SP 800-88, DoD 5220. 22-M, USAF 
System Security Instruction 5020, or any of 
a dozen more, which suggests the different 
branches of government all erase their hard 
drives differently. 

But why go through all this effort? 
There aren't any "impressions," as it were, 
to be read from erased data, are there? 
Well, theoretically, disassembling a hard 
drive and applying a technique called 
magnetic force microscopy to the platters 
could possibly discern the remnant 
magnetic residue of an erased file, 
allowing for its reconstruction. 
Conventional wisdom said multi- 
ple overwrites would surely foil 
MFM, but in the last decade, 
several experts have concluded how 
very difficult this would really be 
with the data densities employed 
by modern hard drives. Indeed, 
there is no evidence available to 
the public that shows MFM 
has ever successfully extracted 
overwritten data from a modern 
hard drive, and how there are no 
data recovery companies that claim 
to be able to do so. 

And further, different U.S. government 
agencies now no longer prescribe a specific 
spec for securely wiping a drive. Disk wiping 
is generally only conducted on drives that are 
recycled within the organization; otherwise 
they are degaussed or physically destroyed 
("just in case," presumably). But maybe they 
know something about the success of MFM 
that the general public doesn't? 

Your Options 

If you're concerned about your deleted 
personal data being readable on old or 
lost hard drives or flash drives, there are 



steps you can take and a wide range of 
utility software to choose from. Although 
MFM, even if possible, seems to be a tool 
not likely to be employed by hackers (or, 
should you be a television writer, local 
law enforcement), there are other data 
recovery tools secure erasing utilities can 
foil. Simple "undeleters" merely look for 
recently deleted files in file systems' "index" 
(where applicable — usually on removable 
drives formatted in FAT 16 or FAT32) and 
re-enable them as live; these programs are 
usually successful if the file hasn't been 
overwritten yet. More complex "unerasers" 
actually scan drive sectors even when 
there's no "index" or "index entry," follow 
the files' logic found within those sectors, 
and manually reconstruct files, sometimes 
even when sectors are missing. Overwriting 
files should foil these utilities, too, but how 
many passes are enough? 

On top of all this, flash-based drives and 
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interestingly, we've found them all to be 
effective when used as intended. So, it 
really boils down to finding tools that 
work the way you need them to. We 
tested them by manually scanning drives 
with a sector editor looking for our test 
files after shredding. We also attempted to 
recover files with FileRecovery2011. (See 
mini review in sidebar.) 

Despite our recovery efforts, we were 
unable to find traces of shredded files 
even after just one overwriting pass, 
so we think just one pass is sufficient 
to thoroughly scramble your files 
from anyone likely to encounter your 
equipment. Feeling especially paranoid? 
Fine. Use two passes. 

Eraser 6.08 

Your first line of defense is an instant 
shredder, and we have a hard time not 
recommending Eraser because it's free and 
open-source, fast and convenient, 
and full of options. And, most 
importantly, it works. Once in- 
stalled, just right-click a file or 
folder you want to really get rid of, 
point to Eraser, and choose Erase 




Eraser 6.08 

Free 

The Eraser Team 

www.heidi.ie/eraser 



RAIDs complicate matters. Flash drives 
(and SSDs) have wear-leveling firmware 
that dynamically shifts where data is 
written to distribute wear across flash cells, 
and the OS has no control over (or even 
knowledge of) this. Similarly, RAID storage 
setups distribute files across drive units 
based on their own firmware, also outside 
of OS control. This means that effectively 
erasing such media (as well as effective data 
recovery) might require a tool that works 
outside of an OS and on the hardware 
directly. We'll cover this later. 

We've found a wide variety of 
secure-erasing tools for Windows, and, 



from the pop-up menu. If the file 
is locked or otherwise in use, choose Erase 
On Restart instead. 

Eraser offers many interesting op- 
tions. There are 13 overwriting meth- 
ods, ranging from a slow 35-pass to a 
quick, pseudorandom 1-pass, and all 
but one ("First/last 16KB Erasure") 
left nothing for our recovery tools 
to find (First/last 16KB Erasure left 
recoverable data from the middle of 
our test files, though that was enough 
to foil a simple undeleter.) It can even 
overwrite files or free space with a list 
of legitimate files already found on 
your system for plausible deniability. 
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to locate such options in PerfectDisk, 
Diskeeper, or O&O Defrag. Eraser has 
such an option, and although it works 
in the background, it does so by having 
a background program that consumes 
30MB of RAM. 

If you only occasionally need to 
securely erase a drive or your drive's 
free space, then CCleaner is the tool 
to use. Let's ignore all the other handy 
things it does (Registry and useless file 
cleaner); in its Tools tab is the excellent 
Drive Wiper, offering options to wipe Free 
Space Only or the Entire Drive (actually, 
it just wipes partitions) using one of four 
different wiping schemes ranging from 1 to 
35 passes. As a Windows program, it can't 
clean the Windows partition it's running 
from, but it's free, works well, and you 
probably already have it. 

TrueCrypt 7.0a 

What if you learned that there was a 
way to ensure nobody could recover your 
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TrueCrypt Volume Creation Wizard 

C Create an encrypted file container 

Creates a virtual encrypted disk within a file. Recommended for 
inexperienced users, 
More information 
C Encrypt a non-system partition/drive 



♦ Encrypt the system partition or entire system drive 

Encrypts the partition/drive ".'.'here Windows is installed Anyone 
who wants to gain acces; and use the system, read arid write 
files, eh: ., will need to entei the correct password each time 
before Windows boots Optionally, creates a hidden system 
More information about system encryption 
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old or deleted files and you didn't need to 
run any shredding software at all? 

We've gushed about TrueCrypt before. 
This free, open-source encryption tool can 
do everything. It can encrypt specific files, 
the empty space on a drive (to make an 
encrypted container that works just like a 
drive), or your entire system drive, OS and 
all. Use an encrypted volume to store your 
files, and then it's basically impossible to 
recover any files, deleted or not, without the 
password or key. We created a TrueCrypt 
volume on flash drives and hard drives, wrote 



files in them, deleted them, shut down 
TrueCrypt, and then tried to recover 
files. The disks had nothing but random 
gibberish on the sector editor, and 
FileRecovery couldn't find a thing, either. 
And now, that word about SSDs. 
Researchers at the University of Cali- 
fornia, San Diego have disassembled 
SSDs after "erasing" them with 
shredding tools intended for hard 
drives. They were then able to recover 
meaningful data more than half the 
time, even occasionally after using the 
SSD manufacturer's own tools to do the 
shredding. Whole-disk encryption solves 



TrueCrypt 7.0a 

Free 

The TrueCrypt Project 

www.truecrypt.org 



the problem by automatically encrypting any 
recovered "data." 

So What Should You Do? 

Because none of the options here 
actually costs you anything other than 
some time (and encryption offers other 
benefits, as well), frankly, we don't think 
there's any reason why your personal data 
should ever accidentally get away from 
you on old drives. 

by Warren Ernst 



LC Technology International FileRecovery 2011 Standard 
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Unlike most typical and free "undelete" programs, FileRecovery recovers deleted files by 
methodically scanning all the sectors in a hard disk/RAID/flash drive (even in the presence 
of logical disk errors) and reconstructs files based on the bytes it finds. Its wizard interface 
displays found files by category and thumbnail, and in our tests it found files from operating 
systems installed four reformats ago. We aren't wild about its annual license pricing scheme, 
but we are wild about its results. 

FileRecovery 2011 Standard 

$69.95 per year 

LC Technology International 

lc-tech.com 
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WinRAR 4.01 64-bit 



WinRAR has remained one of the most 
popular compression utilities for many 
years, and now that version 4 is out, we had 
to give the 64-bit version a spin. The latest 
UI looks remarkably unchanged, which is 
convenient for long-time users. If you're a 
WinRAR newbie, there's a wizard to step you 
through compression and extraction. 

For comparison's sake, we grabbed our 
test system, an MSI DAK790GX Platinum 
running an AMD Phenom II X4 955 
with 6GB of DDR2-1333 and Windows 
7 64-bit Ultimate. We grabbed a 3.85GB 
folder of 7,940 files (mostly office docs 
along with about 3GB of compressed voice 
recordings). We started with the open- 
source, 64-bit 7-Zip 9.20, with all options 
at default settings save for our selection 
to use all threads. 7-Zip ran at nearly 
100% CPU utilization and completed 
compression in 5:21 (minutes:seconds), 
yielding a 3.68GB ZIP file. 



WinRAR 4.01 64-bit 

$29 I www.win-rar.com 



It turns out that WinRAR has a 
2GB limit on both source files to be 
archived in a ZIP file, as well as the 
ZIP archive itself. We reran our test, 
creating a RAR file this time, with all 
defaults selected (including having 
multithreading enabled). Average 
CPU utilization fluctuated between 35 to 
65%, and WinRAR delivered a 3.63GB file 
in 41:59. 

Clearly, WinRAR's coding optimizations 
for multithreading still need some work, 
and even WinRAR's own comparison sheet 
shows WinZIP 15 exhibiting 7 to 15% 
better ZIP compression of various file types. 

If you only plan on creating small archives, 
making the compression time negligible, 
WinRAR's saving grace is its extensive list of 
features. The program supports Windows, 
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MacOS X, and Linux (and a few others). 
It can integrate with your existing antivirus 
software to scan archives, and you can lock 
archives with 128-bit AES encryption. You'll 
also find handy operations for repairing 
damaged archives and converting archives 
into self-extracting files. WinRAR 4 remains 
a simple utility that delivers many essential 
compression features, but is it worth $29 
compared to the free 7-Zip? Probably not. 

by William Van Winkle 



Softland Backup4all Professional 4.6 



We've blown through a lot of backup 
tools over the years, but Backup4all 
immediately jumped to our top shelf of 
favorites. In fact, we have only one real 
criticism: The program doesn't support 
bare metal backups. In other words, it 
won't back up the OS and system files 
needed to restore a fully operational 
image. Instead, you must reinstall the 
OS, then your applications, and then 
restore your data, often losing settings and 
customizations along the way. 

However, Backup4all tries to work 
around some of this with a wide range 
of plug-ins that create backup jobs for 
specific applications (dozens, ranging from 
Photoshop CS2 to Opera) or file areas (My 
Pictures, et. al.). This can save a fair bit of 
post-restoration tweaking time. On a lesser 
note, we managed to crash the app during 
our first full backup when pausing the session 
and trying to bring up the options screen. 



Backup4all Professional 4.6 

$49.95 I Softland 
www.backup4all.com 

The rest of Backup4all, how- 
ever, is golden. The interface is 
outstanding, offering very simple, 
intuitive views up front backed 
by page after page of option 
screens for those who want total granular 
control. With the Professional version, 
you have the usual selection of full, 
differential, or incremental backup types, 
plus there's a mirror mode that omits 
compression and encryption, allowing 
the contents to be easily accessed by other 
applications. Some of our other favorite 
features included the ability to back up 
locked or open files, integrated Blu-ray 
writing support, FTP and SFTP backup 
capabilities, and zip64 compatibility for 
archives larger than 2GB. 
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For $10 less, you can get the Backup4all 
Standard version. The main differences from 
Professional are the lack of AES encryption, 
incremental backups, FTP, and SFTP. 
Stepping down to the Lite edition ($19.95) 
jettisons many more features. We really 
suggest only stepping down to Standard 
version, if you must. Yes, $50 can seem like 
a lot for a backup utility, especially when free 
ones are available, but it only takes one faulty 
backup to make $50 seem like nothing. 

by William Van Winkle 
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Adobe SendNow 

Adobe's online file sharing tool, Send- 
Now, has several advantages common 
to cloud-based apps, starting with speed 
and reliability. Files sent via the cloud aren't 
lost in standard server crashes, and they 
don't suffer from slow arrival due to 
times when it seems everybody in the 
world has signed on to your network. 
A more SendNow-specific virtue is 
its impressive, multilayered security: 
server authentication, data encryption, 
security scanning tools, session 
cookies that don't include user-based 
Adobe IDs and passwords, firewalls, 
proprietary protocols, etc. Nothing is 
absolutely safe, of course, but the more 
security and the better its quality, the 
less chance there is that someone you 
don't know will end up reviewing your 
documents for content and grammar. 

Some of SendNow's features are 
limited to its Basic and Plus tiers, 
including receipt upon download, 
sending multiple files in a single email, 
and password protection. Other features 
are available with free accounts, but 
provided in greater quantity if you up 
your ante with a monthly fee — so while 
the trial version limits you to individual 
files no greater than 100MB in size, the 
paid tiers support files up to 2GB in 
size. You can store up to 500MB on a 
free account, but that rises to 5 GB with 
Basic, and 20GB with Plus. 

Adobe announced three new 
features in May. One, launching most 
SendNow functions directly from 
your desktop instead of from within 
a browser, is scheduled for Q3. The 
others are available now. Branding with 
your corporate logo is easy to manage: 
just select your logo file, upload it, 
and SendNow adds it to every message 
accompanying the files you send. You can 
easily change the logo background color, 
too, using a standard color wheel. Both of 
these are available in the Basic and Plus 
services. The third feature, provided in 
SendNow's Free, Basic, and Plus versions, 



allows file uploads in such popular audio 
and video formats as MP3, MP4, WMA, 
CDA, AVI, WMV, and MOV. 

This last change in particular is wel- 
come, but it underscores the service's 
drawback: its format restrictions. Send- 
Now does not permit the upload of any 
executables or system files (including 
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Uploaded files being processed for sending. 

EXE, DLL, CAB, COM, or BAT); some 
font, audio, and video formats; many 
graphics formats (TIF, TGA, BMP, etc.); 
and a surprisingly large range of archiving 
formats, among them the very popular 
RAR and 7z. You can always place these 
same files in a .ZIP archive — an archival 
format SendNow supports — but that adds 
an unnecessary and time-consuming step 
to the process of sending content to others. 



Asked why these file types weren't 

allowed, Adobe's response was that they 

weren't popular with "target customers." 

Setting aside the issue of what's popular, 

several of SendNow's competitors, including 

YouSendlt and WeTransfer, furnish upload 

and download support for every file type. It 

would be easy for SendNow to provide this. 

Each of these cloud-based file 

sharing services has its attractions. 

At the free level, SendNow furnishes 

500MB storage, where the others 

provide none — but WeTransfer accepts 

files up to 2GB in size (SendNow 

supports 100MB; YouSendlt, 50MB), 

multiple files per upload (none on 

the others), multiple recipients per 

upload (up to 20; none on the others), 

and return receipts (SendNow offers 

none, while YouSendlt charges $3.99 

per use). WeTransfer doesn't have any 

payable tiers or extra features, however, 

while both SendNow and YouSendlt 

do, sweetening the deal with plenty 

of storage, detailed tracking, multiple 

recipients, file expiration date control, 

unlimited downloads per file, etc. 

Weighing the pay tiers of the two, we 

find we prefer SendNow's pricing for 

what you get, although YouSendlt 

has a corporate multiuser level with a 

whopping 30-plus gigabytes of storage 

that SendNow lacks. 

YouSendlt also accepts all file 
types, which brings us back to Send- 
Now's unwillingness to supply this. 
To work a homely analogy, SendNow 
resembles the old-time pizza shop that 
has great flavor and delivers quickly, 
but whose owner insists, "You can 
have any topping you want, as long as 
it's pepperoni or mushroom." If your 
file transfer requirements fit within its file 
limitations, SendNow is a great service, but 
if you want a veggie pizza or one with the 
works, check out the alternatives. ■ 

by Barry Brenesal 
SendNow 

Free, $9.99/mo. (Basic), $19.99/mo. (Plus) 

Adobe 

sendnow.acrobat.com 
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Firing Up Firefox 5 



Registry Tip 
Of The Month 

Every time your Windows 7 PC 
experiences a major system 
crash, it creates a memory dump 
file that saves to disk an image 
of the memory at the point the 
major malfunction occurred. For 
advanced debuggers and system 
administrators, these files can be 
helpful. The problem is that they 
can be huge (hundreds of MBs), 
and by default Win7 saves the last 
50 of them. To reduce the clutter 
of files that you likely will never 
use, open Regedit and navigate 
to HKEY_LOCAL_MACHINE\ 
SYSTEM\CurrentControlSet\ 
Control\CrashControl. Double- 
click MinidumpsCount. The 
Hexadecimal Value will be 32, 
but toggle the Decimal setting 
to turn it to 50, which is the 
actual number of memory dump 
files Win7 saves. Reduce this 
value according to your comfort 
level but consider that in many 
instances a serious problem with 
your Windows installation will 
result in repeated fails and dumps. 
Having the last set of failures on 
record could be helpful to any 
troubleshooter. 



To round out our series of tips for the 
major browsers, we turn to Firefox this 
month. Version 5 of the Mozilla browser 
was recently released, and it brought 
with it some significant interface and 
functionality changes. 

But We Liked The Old Way 

For longtime Firefox users, some of the 
interface changes in version 5 can be more 



Windows Tip Of The Month 

Windows 7's Windows Explorer window is a bit more 
truncated than in previous versions. Familiar shortcuts 
to places such as the Recycle Bin and Control Panel 
aren't visible by default in the left-hand nav bar. To 
restore these handy items, go to Folder Options and 
check the Show All Folders button. 



structure in two ways in two different 
modes. To remove the new orange 
menu altogether, again point to Options 
and then click Menu Bar. If you want 
occasional or instance access to the old- 
style menus but want to keep the new FF 
menu, just press ALT to show the classic 
menu for immediate input. The menu 
disappears when you activate a command 
or click back in the window 
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The new Panorama 
view of Groups in 
Firefox 5 lets the 
more advanced 
browser jockeys 
keep their open 
tabs organized by 
topic within the 
same instance of 
the browser. 



disorienting than helpful. Here are a few 
things you can restore right off the top. 

Mozilla seems to understand that some 
users won't appreciate the new default 
placement of tabs above the Address bar, 
so Firefox 5 is easy to adjust. In the new 
orange Firefox menu, go to Options and 
toggle off Tabs On Top. 

Likewise, if you don't like the new 
placement of Reload and other oft-used 
buttons on the right side of 
the Address bar, in the Firefox 
menu, point to Options and 
click Toolbar Layout. With the 
Customize Toolbar window, go 
up to your Firefox Address bar 
and simply drag and drop the 
Reload and Home buttons from 
the right side to the left. 

And if you really don't like 
that new orange menu button, 
you can restore the classic menu 



Also, those of you prone to closing 
Firefox and its open tabs unintentionally 
will miss FF's old default warning, which 
asked if you wanted to save the open 
tabs before quitting. This fail-safe can 
be restored in the about:config menu. 
Type about:config in the Address bar 
and then type QuitWarning in the Filter 
bar to find the setting labeled "browser 
.showQuitWarning." Right-click the item 
and then click Toggle to change its default 
of False to True. Keep in mind that the 
function only works if you have History 
tracking turned on. 

Better Bookmarking 

To make faster work of oft-repeated 
tasks, use some cool shortcuts with the 
Bookmarking feature. For keyboard 
junkies who loathe mouse tasks, you 
can create one- or two-letter shortcuts to 
specific Web sites. In your Bookmarks 
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menu, right-click the bookmarked site 
for which you want to create an Address 
bar (Firefox calls it the "Awesome Bar") 
shortcut. In the Properties menu, type a 
one-letter or two-letter shortcut you want 
to identify with the site and click Save. 
Now, use the Alt-D 
or CTRL-L keyboard 
shortcut to highlight 
the current Address bar 
URL and simply type 
your keyword letter and 
press ENTER. 
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The Profile Manager lets users set 
multiple identities of FF with entirely 
different settings, bookmarks, and 
add-ons. 



Work In Groups 

If you are a tab mon- 
ger who works with 
many sites open at 
once, you may want 
to try organizing them 
into Groups using the 
Panorama tool. Let's say 
you start with a mass of tabs. Use the 
Group Your Tabs icon on the far right 
of the toolbar or press CTRL-SHIFT-E. 
This view shows you thumbnails of your 
tabs. To segment the morass of open sites 
into more manageable groups, simply 
drag and drop one or more of the tabs 
outside of the group window to form a 
new Group. You can also click and drag 
your mouse across an open space on the 
Group window to form a new group. Go 
up to the pencil icon atop each Group and 
give it a discrete name. 

When you click any one of the 
thumbnails in the Group, that site will 
open, and the browser window will only 
contain the other tabs in that Group. 
This is an especially good technique 
for power users who don't want to 
have multiple open Firefox windows 
but want to segment their tabs around 
tasks such as work, shopping, news, 
etc. When you open a new tab in any 
window, it automatically becomes a part 
of the current Group. But if you want to 
reassign it to another group, right-click 
the tab and use Move To Group to send it 
to one of your named groups. 

Finally, you can recall your groups in 
subsequent sessions in a couple of ways. 
If you save your tabs when you shut 



down, then the next session will reopen 
Firefox with the last Group you used in 
the foreground and the other Groups 
available in the Tab Groups window. If 
you don't save your tabs at exit, restart 
Firefox, go to the History menu, 
and select Restore Pre- 
vious Session. Or, if 
you want Firefox always 
to start up with your 
last session of open 
tabs, click the orange 
menu button and click 
Options. In the Startup 
section of the General 
tab, use the drop-down 
menu and select Show 
My Windows And Tabs 
From Last Time. 
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Work With Multiple 

Identities 

Another way to manage clutter and 
working in Firefox with different groups of 
Web sites (work, entertainment, shopping, 
etc.) is to create multiple profiles. Each 
profile carries all of its own settings, 
bookmarks, and add-ons. For PCs that 
have multiple users, constructing discrete 
profiles in Firefox for each user is a must. 
But for tweakers, a new profile is also a 
great way to test out some of your mods 
and tweaks for Firefox without mucking 
up your main instance of the browser. 

Close all instances of Firefox and 
open a Run command box. Type 
firefox.exe -profilemanager to bring 
up a window that has only the default 
Profile. Use Create Profile and make a 
new Profile with a name and location on 
your hard drive. This creates a profile that 
starts Firefox fresh, with none of your 
previous settings, bookmarks, or add-ons. 
You may want to choose a simple name 
that's easy to remember for each Profile, as 
it will make it easier to start them with a 
command-line parameter. 

Highlight the profile you want to load 
and click the Start Firefox button to load 
it. The Profile Manager will only come up 
each time you start Firefox if you uncheck 
the box labeled "Don't Ask At Startup." 
Otherwise, Firefox will start by default 



with whatever profile was last started from 
this box. 

You can also start a specific profile 
from the command line with the "-p 
profile name" switch added to Firefox 
.exe. You can also use these command-line 
switches to create Desktop shortcuts to 
each profile. ■ 

by Steve Smith 
INFINITE LOOP 

New Camera Tech 
Takes Autofocus To 
Crazy New Heights 

If Lytro, a Silicon Valley startup with $50 
million in VC at its back, has its way, a 
picture could be worth ... a thousand 
pictures. Check it: Lytro is developing a new 
digital camera that lets you adjust the focus 
of the images you shoot after you shoot 
them. Think about that for a second. Actually, 
don't; just play around with an image taken 
using the new camera ( nyti.ms/mimpOk) 
and then collect your socks from wherever 
in the room they were blown off to. 




86 August 2011 / www.computerpoweruser.com 



We Build the World's 



High Performance Machines Built to Excel at 
Gaming - CAD - BusinEss - Home Theater PC - Video editing 



Power 

as low as $649 

• Features the Intel Core i3 2100 Series 

• Completely Customizable System 
Built to Order 



Super Gaming 



' Features the Powerful Sandybndge 
Processor Series 

Customizable System With Emphasis 
on Top of the Line Performance 



Super HTPC 

as low as 

■ HDMI Connectivity to Any High-DefTV 
• Combines the Functionality of All of 
Your Devices Into One Streamlined Systei 






Business Rigs 



call for busine* 



pricing 



Increase Productivity 20-30% Over 
Non-Customized Computers 



Order Toll Free 1-888-574-6342 
www.pertormancepc.net l 



- FREE Shipping on all orders over $1000 - 



PKOCEgQB 







, Social 
Networking 



?~=~- Nuisances 

irz^j^VJ^ am***"** 1,1 




If you're looking for products or 
information to help you 
at your job as a data center man- 
ager or IT professional, 
where do you go? [Processor] 



In Processor, you'll find: 

• 60+ new product releases in every Issue 

• In-depth product coverage 

• News, information, and trends in 
the constantly changing IT industry 

• Insight from industry insiders 

• Upcoming IT events 

• And much more 



Processor is the most comprehensive source of information for data center managers and IT professionals, 
and it's produced by the publishers of CPU magazine. Pit our industry experience to work for you. 

Visit www.Processor.com or call (800) 819-9014 to sign up for your free subscription to Processor, 




TIPS & TRICKS 



5DFTWARE TIPS & PROJECTS 




arm Up To Penguins 



How Android Took Over The World 



J 1 :00 



Despite what you may think, the 
smartphone is not a recent invention 
that suddenly appeared on the scene. Back 
in the 1990s, executives and techies had cell 
phones and PDAs. People had, of course, 
often talked about the two devices merging, 
but it wasn't until the early turn of the 
century that it started to occur. 

At the time, only the 
more technical people 
and corporate executives 
had a need or desire to 
be constantly connected. 
As a result, it was PDA 
manufacturers and cell 
phone companies that 
were the dominant play- 
ers in the early days of 
the smartphone market. 
But as home broadband 
usage increased through 
the 2000s, many others 
began finding a need for 
smartphones. Now, most 
people have broadband in 
their homes, and smart- 
phones are all the rage. 

In 2008, Google released 
the Linux-based Android 
operating system for mobile 
devices. At the end of 2009, 

it commanded only a small 

share of the market and was 

well behind Nokia's Symbian, BlackBerry, 

Apple's iOS, and even Windows Mobile. 

What a difference a year makes. De- 
pending on who you ask, at the end of 
2010, Android is either the leading OS for 
smartphones or only slightly behind the 
leader. And, by all accounts, it will become 
the undisputed leading smartphone platform, 
with more than 50% of the market in a few 
years. How was Android able to beat the 
competition to become one of the biggest 
smartphone platforms around? 
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The Android home screens can 
contain static icons and widgets 
that constantly update information 
without needing to run an app. 



The Competition 

Perhaps the most well-known smartphone 
is Apple's iPhone, which really changed 
the way people thought about touchscreen 
technology smartphones. That's not to 
say that touchscreens didn't exist before 
the iPhone, and it's not like the iPhone 
introduced icons to smartphones, as 
there were plenty before 
Apple's approach came 
along. What Apple did 
do was introduce multi- 
touch to smartphones, 
which allowed more 
complicated interactions 
with the smartphone than 
was previously available. 
Before the iPhone, smart- 
phone users used their 
devices as they did their 
computers, by navigating 
to different icons and 
options. But after the 
iPhone, users could tap, 
swipe, shrink, and expand 
things with their fingers. 

One of the more nota- 
ble players in the smart- 
phone arena is Research 
In Motion's BlackBerry 
devices. Most often asso- 

ciated with corporate 

executives, BlackBerry 
mobiles started out as two-way pagers in 
the late 1990s and have continually evolved. 
Virtually every BlackBerry has a physical 
keyboard and, typically, a trackpad for 
navigation. They are popular in corporate 
environments because all communications 
with BlackBerry devices are encrypted. 
Recently, RIM introduced touchscreens to 
some BlackBerry phones. 

As we mentioned earlier, the early 
smartphone market was made up of PDA 
and cell phone makers. This is most easily 



evident in the leading smartphone platform, 
Symbian, because it comes from Nokia, 
the world's largest maker of mobile phones. 
Installed on all of Nokia's smartphones, 
Symbian currently competes with Android 
for the largest worldwide smartphone market 
share. Although some may be surprised by 
Nokia being such a dominant force in this 
arena, Nokia is particularly popular outside 
the United States. 

Microsoft entered the smartphone arena 
in 2000 with Windows Mobile and tried 
to bring the desktop to mobile devices. 
Although the Microsoft name garnered some 
attention, it never became a particularly large 
player compared to others mentioned. In a 
move to update the platform, in late 2010, 
Microsoft announced Windows Phone 7 as 
the successor to Windows Mobile. It features 
an updated touch-based user interface and 
partnerships with a large number of cell 
phone makers. Add to this the news that 
Nokia recently announced that it was 
phasing out Symbian and moving to the 
Windows Phone 7 platform, as well. By 
joining forces, Nokia and Microsoft are sure 
to change the smartphone marketplace. 

How Android Succeeded 

So how did Android manage to jump 
from an also-ran to a leader of the pack? 
As with most things, no single factor 
contributed to Android's meteoric rise. 
That said, there are three things that helped 
Android become such a huge influence in 
the smartphone market. The first is that 
Android is, by design, a platform with the 
modern smartphone user in mind. It features 
everything that people have come to expect 
with a smartphone, from a touchscreen 
interface to support for third-party apps. 

Another part of its success can be traced 
to the missteps of its rivals. In particular, 
Microsoft, Nokia, and BlackBerry all stuck 
to their aging platforms and didn't move 
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Android can store downloaded apps 
on an SD card, so storage space is 
seldom an issue. 



swiftly enough to 
improve on things. 
Although BlackBerry 
is particularly domi- 
nant in the corporate 
market, Nokia and Mi- 
crosoft haven't been as 
fortunate. Apple was 
the first to exploit the 
lagging smartphone 
platforms by releasing 
the iPhone, but Goo- 
gle followed up shortly 
with Android. 

Finally, Android 
also succeeded because 
Google doesn't charge 
a licensing fee for 
hardware vendors to 
put the mobile OS 
on devices. This is 
in stark contrast to 
Apple and BlackBerry, which manage their 
entire devices, from OS to hardware to basic 
services. It's also in contrast to Microsoft, 
which charges handset makers a per-unit 
licensing fee for every smartphone with 
Windows Phone 7 that rolls off the assembly 
line, so to speak. So, for the hardware 
makers, it becomes very attractive to license 
Android for free and then design devices 
that can use it. There's no need for device 
manufacturers to invest in building their 
own platforms from the ground up. With 
Android's established smartphone eco- 
system, a hardware vendor can focus on 
hardware innovations. 

The lower cost to getting onboard the 
Android platform also extends to third- 
party application developers. To become 
an Android developer and offer your own 
apps in Google's Android Market, you 
simply need to pay a one-time $25 fee. 
This compares favorably with becoming 
an app developer for other smartphones. 
Other smartphone platforms charge a fee 
for the number of app submissions or an 
annual flat fee. By having a single one- 
time fee, casual programmers and small 
companies can more easily break into the 
Android app market. 



Can Android Hold On? 

Although Android has 
surely grabbed everybody's 
attention, it's natural to 
wonder if Google can keep 
the momentum going. Cer- 
tainly BlackBerry, Microsoft, 
Nokia, and Apple aren't 
going to give up the smart- 
phone market to Google just 
because it's the leader today. 
After all, the past has shown 
that it's quite possible for 
one or two fumbles to knock 
someone from their perch at 
(or near) the top. 

Another advantage An- 
droid has in maintaining its 
market share is entry to its app 
store. Specifically, the Android 
Market is less restrictive than 
other app stores around in 
that it largely lets developers release what they 
want, when they want. Other app stores, 
such as Apple's App Store and BlackBerry 
App World have the apps reviewed by their 
respective companies. This makes the release 
of your app dependent on the people behind 
the smartphone platform you are working 
on. If a reviewer doesn't like something your 
app does, he can block its release. 

A noteworthy example of this was Apple's 
restricting Mark Fiore's political humor app 
from the iTunes Store. Because of its satirical 
nature, Apple felt that app violated Apple's 
terms of service and rejected it. After Fiore 
won a Pulitzer Prize in 2010, Apple quickly 
backtracked and approved the same app, 
after Fiore resubmitted it. Because Android 
Market doesn't have that type of filter, 
developers don't have to worry about 
this level of control. 

As the Android market share 
has grown, people, mostly Google's 
opponents, have talked about 
fragmentation. The claim is that 
so many different devices and 
different versions of Android will 
cause problems and confusion with 
programmers and users. Certainly 
Android's explosive growth in 2010 



had its share of growing pains as people got 
used to it and its capabilities. But to say that 
fragmentation is an issue that will hinder its 
growth is incorrect. Every day, people use 
computers with different CPUs, graphics 
cards, screen resolution, etc., without any 
problems. Android is no different. 

As you can see, Android didn't just 
become a leading smartphone platform 
by accident. By charging less money 
and delivering more services than its 
competitors, it's now a dominant force in 
the smartphone world. And it's that cost 
differential that gives Android a leg up 
going forward. ■ 

by John Jung 



INFINITE LOOP 

District Court Gets 
Its Blog On . . . 

... and its social network on, too. In Mas- 
sachusetts, it's open season on Twitter, 
Facebook, laptops, and smartphones within 
the Quincy District Court's halls of justice. 
As part of the OpenCourt project (opencoum 
.us), the Quincy Court will allow a host of 
different online tools to broadcast live court 
proceedings all across the Internet. In some 
instances, court proceedings will even be 

livestreamed online, so pull 
up a laptop, update your 
RSS reader, and enjoy all 
the riveting legal drama 
Quincy, Mass., 
has to offer. 
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You've probably received 
an invite to Music Beta 
by Google by now if you 
asked for one, and like many, 
you're starting to explore the 
new beta service to see if it's 
really as grand as it purports 
to be. (And hoping it's better 
than the similar option from a 
certain fruit-based competitor.) 
Let's delve into the specifics 
together, shall we? 



^S Music Manager 



A music beta 

by Coogfc 



songs added 
7 songs skipped 



Starting Out 

Once you receive an invi- 
tation to the beta, getting 
started is fairly straightforward. You get 
an email, click a link, and you're on your 
way. Once you register your Google 
account and gain access to the service, 
you're supposed to download and install 
the Music Manager. 

The Music Manager is a little appli- 
cation that you use to add your music 
to the cloud. It doesn't install in the 
normal applications area; instead, it 
installs deep inside the Users folder in 
Windows 7 (specifically, Users\[name]\ 
AppData\Local\Programs\Google\ 
MusicManager) and lives in your System 
Tray. In OS X, it resides in the System 
Preferences area. 

When Music Manager first opens, 
it asks you where you'd like it to look 
for music, such as iTunes, Windows 
Media Player, My Music, or other 
folders, and prompts you to indicate 
how and when you want the program 
to upload changes. (This is not unlike 
configuring data backups.) Then, 
Music Manager scans your computer 



Select music | Advan ced ~| About | 



Select music to add to . z . ■ ■ . 5 : ■:■-?- ■", 
■ j Runes 3 d-= .=- 
• 1 Windows Media Player 

My Music folder 
1 Other folders 



C:\Users\.seth-colaner\Desktop 
C :'. U : er:\ seth - c 1 a n er\M u si c 



Remove folders 



and uploads up to 20,000 of your 
favorite tracks. 

Uploading your music library for 
the first time is a fairly seamless and 
simple process. And although it takes 
a really long time to upload all those 
tunes, you can interrupt the process if 
you need to, and Music Manager will 
pick right up where it left off when 
you're back online. 

One thing that Music Manager is not 
is an iTunes clone. Aside from letting 
you set backups, it offers no playback 
capabilities of any kind or the ability to 
sort your music. That must be done via 
the folders you have on your computer or 
connected external storage device. 

The Service 

You can upload up to 20,000 tracks, 
but Music Beta doesn't distinguish 
between a split-second sound effect track 
and an hour-long podcast; each counts 
as one track toward your limit. Thus, 
depending on each user's needs, the actual 



Music Manager lets you set which 
folders you want to upload to Music 
Beta and how often. 



amount of storage occupied 
by this or that user will vary 
widely. Perhaps Google figures 
it'll all average out. 

Unfortunately, the service 
only supports a relatively narrow 
set of file formats— MP3, AAC, 
WMA, and FLAC. Why it 
doesn't support OGG, WAV, 
AIFF, or other formats is unclear. 
Not having something like 
iTunes to manage, play, and shop 
for music takes some getting used to, but 
once you get the feel for the process, it's 
actually quite nice. If you add a track to one 
of your synced folders, it'll automatically 
find its way to the cloud, where you can play 
it. That's all there is to it. 

Not that you'll want to necessarily 
get rid of iTunes, though, especially 
if that's how you buy a lot of your 
music, because Music Beta is not 
attached to any sort of store yet. It's 
unclear how that might shake out in 
the future; currently, Google does 
not have any agreements with record 
companies, but that doesn't preclude 
it from establishing those later, when 
the mechanics of the service have been 
tested by all of us beta users for some 
months and the bugs worked out. 

Further, Music Beta offers no easy 
way to manage podcasts, for example, 
which is a problem — unless you keep 
using iTunes. iTunes makes subscribing 
to podcasts gloriously simple, and 
every time you open the program, it 
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automatically downloads the latest 
episodes. Now, what Music Beta can 
do is automatically upload those 
podcasts from iTunes to the cloud — 
this is terrific, because then you can 
play those episodes from the online 
player or your Android device with 
zero syncing on your part. However, it 
requires you to keep using iTunes. 

You can upload music to your Music 
Beta account from up to eight "authorized" 
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The online player is simple yet gives you plenty to work with in 
terms of keeping track of your music. 



devices. (An authorized device is simply one 
on which you install either Music Manager 
or, in the case of a mobile device, the official 
Music app.) You can, however, stream 
your music via the Web player on virtually 
any Internet-connected computer or app- 
equipped Android device. 

One thing that is nice about the service 
is that it isn't tied too tightly to your 
locally stored music. In other words, it's 
not just a syncing-and-storage service in 
that you can delete a file from one of 
your connected folders, but it will remain 
available on your Music Beta account. 

The Player 

In typical Google fashion, the online 
player is simple; it appears as a gray bar at 
the bottom of the screen and has a play/ 
pause button, buttons to skip forward 
or back a track, a volume slider, and a 
button each for randomizing tracks or 
continuously looping one. 



Above that, your library is displayed in 
the middle of the screen; the default view 
showing large thumbnails of the album 
covers of your latest uploads. You can 
also view your library by Songs, Artists, 
Albums, and Genres. Not surprisingly, a 
search feature is also included. 

You can create or delete playlists with 

a click, and there's a feature called Instant 

Mixes where you select a track and the 

service automatically creates a playlist of 

complementary music. These 

Instant Mixes are saved, so 

you can always reuse a good 

one later on. 

You can rate your own tracks 
with Pandora-like thumbs up or 
thumbs down buttons, which is 
a marginally useful feature for 
your own music collection but 
a rather nice one if Music Beta 
ever offers any Internet radio- 
like capabilities. 

On any track, you can click 
a little triangle next to the 
title to get options including 
Play Song, Make Instant Mix, 
Add Song To Playlist, Edit 
Song Info (which is a nice 
feature to have and even lets you change 
the thumbnail), Delete Song, or Shop 
This Artist (which takes you to Google 
Shopping results, in a new tab). 

One particularly intriguing feature is 
the Free Songs section on the right of 
the page, under Auto Playlists. It's just 
that — free songs, courtesy of Google, 
apparently. It's a mixed bag: Some of 
these free tracks are quite delightful 
(Wyclef Jean's "If I Was President"), 
while some of it is off-putting (Carrie 
Underwood's "You Won't Find This"), 
and still more of it is just... sort of... 
random (Da Brat's "Fa All Y'All"). 
Perhaps this is a feature to demonstrate 
to record companies a way to make 
money from Music Beta users. 

The App 

A music-streaming service would be 
woefully incomplete without mobile 
capabilities, and therefore, Google has 



created an Android app (available now 
in the Android Market) to play your 
stored tunes. 

The app is divided into Artists, 
Albums, Songs, Playlists, and Genres, 
which you can switch between by 
swiping to the left or right. Albums 
and Playlists include thumbnails, 
which is a nice feature. A side effect 
of having up to 20,000 songs available 
at one's fingertips is that there is a lot 
of material to navigate — much more 
than there usually is on, for example, 
an 8GB iPod. However, the search 
feature helps to cut down on the need 
for incessant scrolling. 

If there is music on your Android 
device that you want to park in your 
Google Music cloud or vice versa, 
you do need to attach the device to a 
computer via USB cable and transfer the 
items in question. You'll need to install 
the Android File Transfer program if 
you're using a Mac, though. 

You can tag a certain amount of 
music you want to cache on the device 
and listen when you're either offline 
or just don't want to bother with 
streaming. Just press and hold on an 
item and select Available Offline when 
the window pops up. 

For the most part, the app runs 
smoothly, but at least one bug we 
found already is that sometimes it'll 
get stuck on one track and replay it 
over and over, even though the repeat 
setting is off. 

The Verdict 

Music Beta works well enough for 
a beta product, and although it's a 
relatively stripped-down offering for the 
time being, there seems to be evidence 
that more functionality is in the offing. 
If some other successful Google products 
like Docs and Gmail are any indication, 
new features will roll out by and by, 
making a compelling product even better 
as time goes on. A 

by Seth Colaner 
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Game Of The Month 



)). That's why each month 
we give you the lowdown on what to expect from the latest Interesting PC and console games. 



LA. NOIRE 

Welcome To The Asphalt Jungle 
-by Dr. Malaprop 

$59.99 (X360, PS3) • ESRB: (M)ature • Rockstar Games • rockstargames.com/lanoire 



Anyone expecting L.A. Noire to deliver Grand Theft 
Auto-style gameplay mayhem should check those 
preconceptions at the door. L.A. Noire is a crime 
drama set in the City Of Angels during the late 
1940s. It eschews GTA's over-the-top action for a 
focused, carefully paced drama. Shooting, driving, 
and chasing perps (in-car and on foot) employs a 
similar mechanic to what we've previously played in 
GTA's open world environments, but the focus on 
your player character doling out violence is minimal 
by comparison. 

In L.A. Noire, you take on the role of honest, 
clean-cut Cole Phelps. Having recently returned 
from the Second World War as a hero with 
commendations for bravery, Phelps joins the Los 
Angeles Police Department. He starts as a patrol 
officer, but conscientious effort and excellent results 
lead him on a steady rise through five LAPD crime 
desks: Patrol, Traffic, Homicide, Vice, and Arson. 

Respectfully borrowing from the likes of classic 
noire, such as "LA. Confidential" and "Chinatown," 
L.A. Noire subtly weaves narrative from start to finish. 
Unlike many games, messages meant as takeaways 
for players are never overtly pushed at you. Rather, 
sleuthing and attention to what is going on around 
you as the game progresses informs the narrative — 
and the player. This is not the type of game where 
you want to be chatting on the phone while playing 
because you'll miss significant clues and nuances. 

The focus of LA. Noire is solving 
;s. That means as a post- f 

WWII LAPD gumshoe, you'll 
need to uncover clues, follow 
up on leads, interrogate suspe 
utilize your intuition, and stof 
bad guys from doing bad things. 
Speaking of stopping crime, the 
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tie into &\e narrative along 
with 40 unassigned cases, 



crooks, and tailing suspects. As you play throuj 
the missions, you'll have flashbacks t|aat reveal more 
backstory to the war. Finding newspapers around 
the city will lead to storyline-related vignettes, and so 
forth. The narrative ties together very tightly, and lots 
of seemingly unrelated pieces begin to fall into place 
as you approach the endgame. 

Solving crimes is in line with a real police pro- 
cedural. You're doing the legwork to understand how 
the pieces fit together, what they mean, and how 
you can close your active case. An innovative part of 
this process is interrogating suspects using developer 
Team Bondi's MotionScan technology. MotionScan 
maps actual actor faces with lifelike animations 
that give each character the power to emote. While 
questioning a suspect, you can follow dialogue paths 
responding with Truth, Doubt, and Lie selections 
based on the mannerisms of your suspects. Accuse a 
suspect of lying without evidence and you'll perform 
poorly in your interrogation and need to find another 
way to get the information you need. Unfortunately, 
the game's immediate feedback on the success of an 
interrogation did diminish the suspension of disbelief 
LA. Noire promotes so effectively. 

LA. Noire is the modern-day equivalent to a classic 
old-school adventure game. It takes cues from those 
classics and merges aspects you'd expect to see in 
role-playing games (such as character development) 
with action elements into something that feels fresh 
and innovative. Combined with the high level of 
production value imbued here, LA. Noire comes 
across as one of the more 
interesting games we've 
played in recent years. 
The facial technology 
used to such great effect 
here is only in its nascent 
stages, and it's only going 
to get better. ▲ 
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$49.99 (PC); $59.99 (X360, PS3) ESRB: (M)ature 
THQ www.redfaction.com 



A R M A G E 




Out Of The Sandbox— by Josh Compton 

The first thing we noticed about Red Faction: Armageddon, the new third-person shooter from 
THQ, SyFy games, and developer Volition, was the decision to replace the previous game's (Red 
Faction: Guerilla) wide-open sandbox of destruction with a linear story that doesn't leave much 
room for exploration. The goal was to make the story more dramatic and engaging, but it's a goal 
that the game doesn't quite reach. 

The story follows Darius Mason, the grandson of Guerilla's main character 
Alec Mason, 50 years after the events of Guerilla's campaign. The story can be 
distilled to this: You have to save Mars by shooting and/or blowing up a whole 
lot of alien bugs. A rival faction is trying to control the weather on Mars with plans 
of ultimately destroying it, and it is your job to stop them. It's interesting that SyFy 
Games is one of the publishers because the story feels like it could have been pulled 
from one of the channel's TV movies. 

It's easy to pick on the story, but aside from that, the rest of the game definitely has its fun moments 
and you forget about everything else and use the magnet gun or any of the other weapons to kill 
enemies and destroy buildings. The controls are like those that you'll find in many other third-person 
shooters, and they work well. The gameplay could've been great, but it's just unfortunate that you aren't 
*iven more space to run around and experiment. There are a few non-competitive multiplayer modes 
lere, including the decent Infestation mode, which is Armageddon's version of survival or Horde mode. 

Overall, Armageddon is a bit of a disappointment. The lack of sandbox gameplay makes it feel like a 
standard shooter and takes away from what made Guerilla so much fun. The story is short, linear, and 
'epetitive, and the multiplayer modes are fun in short bursts. But fans of the series may be able to forgive 
:hese shortcomings and still come away with a satisfying experience. , 



More In Store For Spore — by Dr. Malaprop 



$49.99 (PC) ESRB:(T)een Electronic Arts darkspore.com 



Will Wright's Spore was highly anticipated prior to its 2008 release. The god game was an ambi- 
tious technical feat, but, like many before it, Spore did not live up to its hype, even though it sold 
relatively well. Glearly, the top-down action-RPG that is Darkspore derives only technology and a 
part of its name from the original Spore. 

One of the most memorable features of Spore was its Creature Creator. A limited version 
of this technology is used by the player in Darkspore. You'll play a Crogenitor, someone skilled 
in manipulating the genetic makeup of living creatures. It turns out that in their early days, 
Crogenitors mistakenly created the Darkspore, which then spread through the galaxy destroying 
life forms. The premise is that once you awake, you will need to create creatures to take the 
fight to the Darkspore. That's the essential story, which is narrated through cut-scenes. Largely, 
however, it's forgettable. 

The game includes 100 customizable heroes you can assign additional skills and classify into 
one of three classes. In the single-player game, you'll take a squad of three heroes into click-and- 
kill Torchlight/Diablo-style action (but in sci-fi environments), where you'll left-click speedily with 
your mouse. As you collect more loot, your skill will increase and you'll be able to modify Heroes. 
We also thoroughly enjoyed having additional players join for a co-op experience. 

For players who loved the original Spore, the sequel we desired is not Darkspore. Gameplay 
and design are not innovative, but the Creature Creator hook gives Darkspore its own unique 
take on the hack-and-slash, top-down action-RPG. And if Torchlight is your kind of game, then 
Darkspore is well worth delving into at your earliest convenience. A 




$49.99 (PC); $59.99 (X360, PS3) • ESRB: (T)een 
THQ • www.thq.com 



Gorgeous Rally Racing— by Dr. Malaprop 

Codemasters' latest rally racing game is a gorgeous tour de force 
with a focus on action/arcade racing. Primary gameplay features 
four seasons of competition where each season consists of three 
sponsored series and a championship that unlocks the next 
round of racing in locales all over the world. Keep advancing 
through the races to unlock additional series. 
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It's all about the traditional rally racing experience. You want the 
fastest time while driving at high speeds down narrow dirt roads as your 
copilot barks out directions. However, as Codemasters has done with 
previous DiRT games, there's plenty of variety to keep you busy even if you 
finish the primary game. For example, Rally Cross, Land Rush, and the 
stunt-focused Gymkhana events bring gobs more replayability to DiRT 3. 

The eight-player online multiplayer is a lot of fun, and we liked the 
inclusion of a horizontal split-screen mode. There are also some nifty 
party play options including Zombie, Transporter, and Invasion modes. 
Beyond more variety, these modes bring levity and further replayability. 
We appreciated the tutorial levels but spent too much time 
attempting to fulfill event requirements on obstacle stunt courses 
because we didn't clearly understand the how, what, and where 
of it all. Still, the overall game is resoundingly superb. Visuals are 
fantastic. Cars look stunning, landscapes beautiful, and weather 
effects realistic. It's easy to conjure dry, dusty terrains for rally 
racing, and that's why the new rain and snow weather effects are 
so welcome — plus they add challenge to the gameplay. Damaged 
cars show satisfying deformation, but slamming full speed into a barrier 
has no effect. Perhaps we'll see more environment deformation in DiRT 
4. Until then, we'll enjoy thrashing our rally cars in the great outdoors. A 



inFAMOUS 



On Par With Its Predecessor — by Dr. Malaprop 

We were pleasantly taken off guard when developer Sucker Punch released the first inFAMOUS title 
as an exclusive PS3 game in 2009. The intriguing storyline, excellent use of open-world environments, 
impressive powers, and all-up presentation made Cole MacGrath's adventure through Empire City 
a thrilling experience that played strongly from start to finish. The sequel assumes a certain base 
knowledge of the first game's events, so we'd suggest either playing the original or reading 
up on it before jumping into the sequel. Narrative is complex and very character-driven, 
and it's no spoiler to reveal that Cole reunites with best friend Zeke and that we get 
introduced to a new slew of characters. 

We now find Cole as he retreats to New Marais, La., a city heavily evocative 
of New Orleans after Hurricane Katrina, complete with a fitting ambience and 
soundtrack. It's a living city. Core gameplay mechanics, including that down-to-earth 
superhero feeling, return here. However, nearly every aspect has been improved. For 
example, controls feel tighter, and you feel far more powerful than in the past. Combat in 
particular is fine-tuned into an art form. 

We also liked how much more replayability inFAMOUS 2 delivers. In addition to playing through the 
game as both the good or bad Cole, you now have the ability to play with user-generated content. You 
also can create your own inFAMOUS 2 missions. We've seen some impressive user-created designs, but 
creating these is not intuitive. You'll need to invest some hefty effort to take advantage of the feature. 

With the exception of being taken aback by a new voice actor for Cole, inFAMOUS 2 embodies 
everything good about an open-world action game. The game won't change your mind if you didn't 
care for the original, but it comes across as substantially better than an already strong game, a 



i 



' . ■ ■ ■ u t. m u h ■ b , 1 F U N b E 



$49.99 (PC); $59.99 (X360, PS3) • ESRB: (M)ature 
Bethesda Softworks • huntedthegame.com 



CoOp Dark Fantasy Action— by Dr. Malaprop 

As the game begins, you'll select from melee-focused Caddoc or bow-wielding E'lara. Pairing up with 
another human player gives you access to the satisfying co-op mode, where you leverage combining 
spells and/or unique abilities against enemies. For example, we had fun with warrior Caddoc using 
his spell to toss enemies in the air, where E'lara picks them off with arrows. Unfortunately, the poor 
partner Al makes the solo game substantially less enjoyable and worth avoiding. 
\ Narrative is minimal and forgettable, and you never gain affinity for the characters. Select 
.addoc and you'll find that he has little need for cover, relying instead on brute force. E'lara 
however requires cover and shoots one arrow at a time to more methodically clear enemies. As 
a cover-based hack-and-slash RPG-light game, Hunted doesn't make a great first impression. The 
cliched artwork and character models, uninspired visuals and animation, repetitive gameplay, and 
lack of polish make Hunted a tough game to love. But when the co-op mode— itself faulty due to 
missing matchmaking features— works, the game becomes surprisingly enjoyable. A 
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RED RIVER 



Plagued By Its Al Squad — by Dr. Malaprop 

Red River is set in now-common modern warfare situations but focuses on hallmarks of the 
Operation Flashpoint series: realism, accuracy, and tactical gameplay. If you're looking for a modern 
combat shooter that lets you hone your strategy in hyper-realistic scenarios, then Operation 
Flashpoint: Red River hits home. The game is set in Tajikistan, and you step into the boots of 
Commanding Officer Knox, leader of the four-man elite Fireteam Bravo. 

As gameplay goes, Red River plays much like previous iterations, so tactics are vital for winning, 
but this is hampered by horribly frustrating squad Al that robs the single-player campaign of 
enjoyment. However, players with three friends that own the game can play through in online co-op 
mode. We also liked the game's ability to modify realism settings from easy to incredibly challenging. 

Narrative here relies on stereotypes with tiresome, overly profane dialogue that grates rather than 
enhances the gravity of the game. Graphics mix great vistas with low-resolution textures, diminishing 
visual impact. Ultimately, only buy if you plan to play through the game in four-player co-op. ▲ 



$49.99 (PC); $59.99 (X360, PS3) • ESRB: (M)ature 
THQ • flashpointgame.com 







$10 (X360, PS3) • ESRB: (ElO)veryone 10+ Ubisoft 
www.ubi.com/US/Games/lnfo.aspx?pld=9647 






Hidden PI 



ling Gem — by Dr. Malaprop 



The world of action-platformer Outland is covered in two distinct colors, and, as part of thi 
core game mechanic, players can change the color of the on-screen character on the fly. Foi 
example, the in-game character needs to match the color of the enemy to be shielded from 
bullets but then needs to swap into the opposite color to damage enemies. This fast color-sw 
mechanic gives developer Housemarque ample opportunity to create creative situations that will 
challenge both your head and fingers. The look of the game encompasses a simple beauty with stror 
presentation values. Combat and animation are responsive and buttery smooth, respectively. 

As the game progresses, you'll encounter some rather epic bosses. Beating said bosses enhances 
your powers, leading you to progress from basic running and jumping with a sword in hand to havin; 
an energy shield, learning new moves, and gaining new weapons. Gameplay is very linear and not 
on par with the best action-platformers (cue best Caslevania and Metroid releases as comparison). 
However, Outland's creative visual design makes it a game of beauty. A full co-op mode and excellent 
controls leave Outland easily worth its price of entry. ▲ 
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Author! Author 

Ebook Self-Publishing Made Easy 



Digital media has democratized news 
and opinion via cheap and easy blog 
tools. It has turned anyone with a video 
camera into a potential TV channel via 
YouTube. And now, as the proliferation 
of e-reading devices such as the Kindle, 
nook, and iPad accelerate the acceptance of 
ebooks, the next great stage in this ongoing 
empowerment of everyone to become a 
media maker is moving to books. 

The infamously narrow gateway to 
book publishing that typically allowed 
entry to a lucky few authors is now 
technically open to all. In recent years, 
three of the major ebook publishers, 
Amazon, Barnes & Noble, and Apple 
(as well as many others), have all opened 
their catalogs to allow anyone to publish 
a book onto their platforms. Just as blog, 
video sharing, and site design software 
evolved into user-friendly tools all of us 
can use, so too have ebook interfaces. As 
we demonstrate below in the hour it took 
us to get a book into Barnes & Noble, 
the process of self-publishing has become 
almost as easy as posting to Facebook. 

Meet Your Publisher(s) 

There are, of course, many possible 
outlets and tools for ebook self- 
publishing. The beginning author has 
to think about the cost of producing 
the book, where and how best to 
distribute it, and what sort of share of 
revenue they will receive. The terrain 
out there is still fairly confusing, with 
multiple suppliers and outlets. There 
are also many file formats to navigate, 
including the following: 

Amazon. To distribute on Amazon's 
Kindle, for instance, most authors will need 
to go to Kindle Direct Publishing ( https: 
//kdp.amazon.com/self'publishing/signin ) 
and upload their book to the system. The 
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In about an hour, we were 
able to upload a DOC file 
that Barnes & Noble's Publt! 
self-publishing system crafted 
into a book we could sell on 
the nook platform in a matter 
of days. 



process is much like the one we engaged 
at Barnes & Noble. (See below.) It can be 
as simple as uploading a word processing 
document. Amazon offers up to a 70% 
royalty if your book is sold domestically 
(as well as a few other countries, such 
as Canada and the UK) and meets a few 
other requirements. 

Apple. Apple did open its iPad/iPhone 
iBooks catalog to individual authors via its 
developer community iTunes Connect, but 
it set a higher bar than most. Authors already 
need to have an ISBN code assigned to their 
book, the book laid out in EPUB format, 
and a U.S. Tax ID for a formal business. 
Generally, Apple encourages authors to 
work through approved third-party ebook 
aggregators (see below) that supply Apple, 
including Ingram's CoreSource (www 
.ingramcontent.com/Apple/default. 
aspx), LibreDigital ( apple.libredigital.com 
/signup.php ), and the self-serve supplier 



Smashwords ( smashwords 
.com ). Apple gives 70% of 
revenue to its app and book 
developers, although the 
third-party aggregators will 
want a cut, as well. 

Third-party aggre- 
gators. Some services are 
one-stop redistribution 
services that let an au- 
thor or publisher upload 
an ebook once in a 
single format, and the 
service reformats and 
redistributes the book to many ebook 
devices and outlets. Some services, such 
as Ingram and InScribe Digital, are 
structured to work more with established 
publishers of multiple titles. Others, 
such as Publish Green and FastPencil, 
offer fee-based consultation and 
distribution services. A free self-service 
alternative is Smashwords, which will 
take a raw DOC file and convert it for 
distribution to Apple, Amazon, Barnes 
& Noble, kobo, Sony, its own ebook 
store, and a few others. 

CEO Mark Coker argues that 
his company gives the author wide 
distribution and an organized accounting 
of all proceeds from third parties. "It 
is efficient, centralized control over 
books and book metadata," he says. 
"If you want to change the price or 
update the description, cover image, 
category, or author name, you do it once 
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at the distributor. In most cases, with 
Smashwords' cut included, it is passing on 
about 60% of the sale price of a book in a 
major store like Apple or Barnes & Noble 
to the author. 



Case Study: 

Getting Nook-ed In An Hour 

The best way to see how easy ebook 
publishing can be (and the things an 
author needs to consider) is to try one 
out. Barnes & Noble's Publt! program 
( pubit.barnesandnoble.com ), started 
late last year, is accessible to everyone. As 
the process makes clear, getting a book 
into the ebook ecosystem is itself the easy 
part. Crafting content and strategies that 
attract readers is the hard part. 

Barnes & Noble publishes ebooks 
for its nook reader software that can be 
accessed on its own nook and nook color 
devices, as well as PCs, Macs, and a slew 
of mobile devices. Publt! offers hand- 
holding publishing tools that are much 
like the advanced Web site builders 
available from most hosting services now. 
Amazon and Smashwords systems are 
similar in making the content ingestion 
process straightforward. 

First, sign up for an ac- 
count. Because ebooks are 
published as a business 
($0.99 is the minimum 
allowable charge in this 
system) the creator/publisher 
has to supply Barnes & 
Noble with their bank 
account in order to make 
deposits and even their 
Social Security Number 
(or, alternatively, a Tax ID 
Number) to report income 
to the IRS. Yes, this is 
a business. 

Creating a book in Publt! 
is as easy as uploading a 
document. A long form for 
each of your books walks 
you through the process 
of tagging, uploading, 
pricing, and cataloging the 
title so that it is accurately 



exposed in the Barnes & Noble ebook 
catalog. Once you identify author and 
title, etc., the main task is uploading 
the book as a file. The system can 
accept HTML, RTF, TXT, DOC/ 
DOCX or the universal EPUB ebook 
formats. Keep in mind, however, that 
most books work best with chapter 
divisions and hyperlinks in a table of 
contents that helps the reader jump to 
a chapter. 

For our test, we formatted one 
lengthy chapter from an old academic 
thesis that consisted of several 
chapters, footnotes, and a number 
of block quotes. We created headers 
for the sections and generated a table 
of contents in Word. Publt! converts 
anything you upload to the system 
into the EPUB format, and it will take 
navigation tools, such as the TOC in 
Word, and create internal links. So, 
when we uploaded our DOC, the 
headers listed became hotlinks to the 
various chapters. In fact, the Publt! 
system even converted our footnotes 
throughout the text into hotlinks 
that jump the reader to the respective 
reference at the end of the book. 
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"Tlie Splendid Democracy of 
It": George Creel's CPI and _j 
the Cult of Conformity 



Before 1917, "props s . . . 
was a relatively neutral, perhaps alien 
term for most Americans. By 1919 = 
however, the concept of mass 
- 1 made both 
familiar and synonymous with 
George CreeL the nation's first 
minister of persuasion. As the 
Chairman of President Wilson's 
Committee on Public Information 
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There are many different ebook formats, and companies such as Amazon, Barnes & 
Noble, and Apple all have different requirements for uploading content. Most authors will 
want to use the EPUB format at some point and an EPUB editor like Sigil to fine-tune the 
look of their design. 



The system can accept documents up 
to 20MB in size, so although illustrations 
are acceptable in these books, authors 
should keep in mind the maximum 
file size and remember that the ebook 
likely will be read on a smaller screen. 
High-res imagery may end up wasted or 
indecipherable. Once you've uploaded 
the file, however, a Preview button lets 
you see what the finished product will 
look like on both the nook and the 
nook color in a pop-up window that lets 
you move through every page in virtual 
versions of both devices. 

For straightforward text files with 
minimal formatting, uploading a simple 
DOC may suffice. But if you find that the 
format is too bland or has small errors, 
you may want to kick up the ebook 
production value by revising the file in 
an EPUB editor. Once the Publt! system 
has converted your file to EPUB, you can 
download it and edit in a WYSIWYG 
editor, such as Sigil, which is available at 
Google ( code.google.com/p/sigil) . After 
you tweak the formatting and images 
in this editor, you can re-upload it and 
replace your current file with the new one. 
The next (perhaps most important) 
step is your cover image 
and book description. Cov- 
er images need to be in 
JPEG format for Publt! and 
between 5KB and 2MB. Au- 
thors obviously need to be 
careful of image copyrights 
when using third-party 
pictures in a cover, and they 
also have to consider the 
thumbnail size most ebook 
browsers will see on the 
catalog page. Too much text 
or too small image detail 
will become too small to be 
of use in a standard book 
catalog page. 

Also crucial to marketing 
an ebook is the catalog de- 
scription. This is not only what 
tells people what the book is 
about but also one of the key 
things that sell the book. 
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An author's own Web site and email newsletters 
can also be sources for samples. Creating a 
sample in a downloadable PDF version ensures 
almost anyone can read it on their PC. 



Although a discrete ISBN (Inter- 
national Standard Book Number) isn't 
required for ebooks, most vendors like 
Barnes & Noble and Amazon will assign 
your ebook one when it is published. This 
is a number unique to your ebook that 
identifies it across booksellers. If your 
uploaded title has not been published 
previously and has an ISBN, then Barnes 
& Noble still assigns you one when the 
title goes on sale. 

Ebooks also require something that 
traditional books don't: keywords. 
Discoverability in the digital content 
universe is key, no matter the format. As 
with other ebook publishers, Publt! asks 
you to designate keywords for indexing in 
the major engines. 

Once all of the cataloging and doc- 
ument information has been uploaded, 
you are ready to publish. Hitting the 
publish button puts your ebook in an 
approval process that takes 24 to 72 hours. 

Self-Publishing, Self-Promotion 

Getting your work(s) into ebook 
formats is only the first part of self- 
publishing. Distribution, discovery, 
and promotion are integral, and they 
are all in the author's hands. There are 
countless outlets for these books now, and 
the ambitious self-publishers will need 
to ensure their books are available on as 
many "shelves" as possible. In addition to 
the venues we have already covered, there 
is also Google's eBooks Partner Program 
( https://books.google.com/partner ). 
Much like Amazon and Barnes & Nobles' 
self-publishing programs, Google lets you 
upload a book. (EPUB or PDF formats 
are required.) 

Many niche ebook publishers specialize 
in certain genres like sci-fi and romance 
and so have built-in audiences for certain 
kinds of books. eBook Crossroads ( www 
.ebookcrossroads.com ) and Open 



Horizons ( www.bookmarket.com ) have 
fairly comprehensive annotated lists 
of publishers. 

Virtually every expert in the field 
of ebook publishing advises utilizing 
the usual online tools to promote 
your ebook and drive people to that 
Buy button. Free samples of select 
pages from the book are important 
marketing tools. Many of the publishers 
allow authors to designate how much 
of a book to let a reader access before 
buying. But an author's own Web 
site and email newsletters can also be 
sources for samples. Creating a sample 
in a downloadable PDF version ensures 
almost anyone can read it on their PC. 

The search keywords almost all ebook 
publishers invite authors to designate for 
their books are critical. Authors should do 
their keyword homework with tools like 
Google's own Keyword Tool, which gives 
you keyword combination ideas based on 
your subject matter. 

And it is important to network with 
other writers and leverage the social 
networks and forums in the subject 
area your book addresses. There are 
organizations for ebook self-publishers, 
including one of the oldest, EPIC 
(Electronically Published Internet Con- 
nection; epicauthors.com ). There are 
also noted ebook successes that advise 
budding authors on the basics. One of the 
most outspoken bestselling promoters of 
the platform is J. A. Konrath, who offers 
his thoughts on his blog "Newbie's Guide 
to Publishing" ( jakonrath.blogspot.com ). 

Although few authors can approach 
the kind of sales Konrath and some of 
the top ebook writers have achieved, the 
epublishing tools now available online 
help any potential book author find her 
distribution platform and her audience. A 

by Steve Smith 



Tips For Ebook Success 

When we asked ebook distributor Smash- 
words' CEO Mark Coker for some tips on 
self-publishing on the platform, we weren't 
too surprised when he told us, "I am writing 
an ebook now called The Seven Secrets of 
Ebook Publishing Success.' It is based on 
the best practices I have observed from the 
most successful Smashwords authors." He 
offered us a pre-publication preview of what 
is definitely more than seven sage pieces of 
advice. Here are just some of them. 

Don't try to make "e-" look like "p-". 

Ebooks are consumed differently from print 
books, and excessive formatting and layouts 
work best when they are simple and flow and 
reformat easily on different-sized screens. 

Create in multiple formats. We are way 

beyond PDFs, Coker says. EPUB, MOBI/ 
PRC, PDF, and HTML are the top formats in 
publishing, and all will help you distribute 
more effectively. 

Think through pricing. Nonfiction can tend to 
command higher prices, but lower pricing can 
generate more buyers and perhaps be used 
to market something else. Higher prices also 



Write a great book, then write another. 

Respect the reader and revise and edit as you 
would any major media project. And writing 
two great books means you can cross-sell one 
with another and build a trusted brand with a 
built-in audience. 



Try free. Multi-title authors should offer at 
least one of their titles for free to generate 
audience for the others. "The highest grossing 
authors/publishers at Smashwords offer at 
least one free book," he writes. 

Use, don't abuse, the social network. For 

marketing, use but don't spam the online tools, 
including social media. These networks can help 
you reach the first new readers and then give 
your newfound readers the tools to market for 
you, including hyperlinks in all mentions of the 
book, easy sampling, and easy purchasing. ▲ 
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WHAT'S CDDKINC 

TECHNICALLY SPEAKING 



An Interview With Performance PC's Jason Dinkins 



Jason Dinkins is the vice president of Performance PC, a personalized computer design company 
that offers overclocking and liquid cooling. 

by Barry Brenesal 



/^^T)T TI noticed on your 
V_>JL \^y company's Web 
site a reference to providing a 
better system than the traditional 
methods of cooling. What are 
those traditional methods, and 
what's yours? 

r^\ The original method of 
I JL^y removing heat from a 
computer was putting a simple, 
passive heatsink, usually a piece of 
copper, on whatever was getting 
too hot. The heat would move 
through it. Prongs on the copper 
would help that heat dissipate 
into the air. Then they realized 
that adding a consistent airflow 
over the copper would make that 
heat dissipate significantly faster. 
That technology's used to this day 
on most computers. 

Beyond that, you have water 
cooling, which is our method. It 
runs on the same principle. You 
still have some metal that's going to be 
absorbing heat, but instead of running air 
over it, you're running water. It moves the 
water off in a very controlled and specific 
path, through tubes, so you can cool the 
computer, take the heat to a place where 
it can be blown outside it, then recirculate 
the water again over the metal. 

/^^T)T T Does the water circulating 
V_>JL w about your computer 
cause a problem, though, if someone 
needs to access it to do any repair work? 

r^\ That depends on how integrated 

I \^y you've built your system. Some 

people have water blocks that encompass 




their entire system, from the processor 
to the video cards to the RAM — only 
then to the radiator and pump. In that 
situation, swapping out a video card or 
a processor can be more difficult. But 
that's not the only way of doing it. If you 
make a water block that only goes over 
the processor, there wouldn't be any issues 
accessing anything else in your system. 

/^ T) T T Is there ever any necessity 
V_>1 v_y to change out the water 
in a cooling system? 

, There are two types of water 
blocks. One, a turnkey system, has 
the block packaged before it's even shipped 



to you. The water never needs 
to be changed, and there are no 
settings to alter. Although these 
work quite well, there are benefits 
to using a traditional water block, 
where you've got a reservoir that 
needs to be checked occasionally. 
Now, you don't need to fill it full of 
water regularly like you do a plant, 
but it is a good idea to make sure 
the water's within the proper limits. 



V_yl U that 



you think 
lat everybody 
who uses a computer could 
benefit from switching off a 
fan-based cooling system to the 
kinds of water cooling systems 
you're describing? 



JD 



In some fashion, yes. 
Not that everybody 
needs a fully customized water 
block integrated into every part 
of their system. Water cooling 
is quieter, and very efficient, but not 
everybody should switch over today. If 
you are looking at a new computer, or 
building a new computer, water cooling 
should be taken into strong consideration. 



CPU 



What kind of cost is 
involved? 



ELess than you'd expect. A lot of 
processors come with a default fan, 
price of a new water block is not 
significantly higher than the price of a new 
fan. If you plan on doing any tweaking 
or optimization to your system, you're 
probably not going to want to work with 
the default fan that comes with it, anyway. 
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/^ T) T T That's because the fan 
V_> X w isn't terribly good at 
handling heat? 



r^\ It's good at handling the 
I JL^y heat the system was meant 
for. But if you're like me, or a lot of 
other people who want to push their 
system to its limits, it's not going to 
scale as well as a water block will when 
you start making adjustments. That 
heat can be very detrimental to any 
electronics in the system, both in the 
short and long term. 



/^^T)T T Let's change the subje 
V_> JL w a bit. If you, as an expe 



ject 
[ you, as an expert 
on building computers, were to give 
advice to a person who wanted to have 
a computer built, water cooling systems 
aside, what are the most important 
points to keep in mind in order to get 
the best performance possible? 

r^\ Look at your entire system 
I \^J and decide what you want. 
Some people require a fast processor. 
Other people would be better served 
within the same budget by having a 
slightly slower processor with better 
RAM. We actually worked with a 
company that thought they needed 
the maximum processing speed, and 
came to us for a system that was 
heavily overclocked with its processor 
optimized. It turned out at the end 
of the day what they really needed 
was a PCI-E solid-state drive to move 
information faster. Knowing what 
you need in your system is the most 
important requirement when getting a 
computer built. 



/^^ T) T T What if they were look- 



ing for a PC optimized 



for graphics? 



|""*\ They'd want to make sure that 

I \^J the graphics card was functional 

for the type of graphics they needed. A 

videogame graphics card is going to be 



different from a video-editing graphics 
card, and a card for CAD (Computer 
Aided Design) is going to be less effective 
when it comes to videogames. 

/^^T)T T Should our prospective 
V_>X w computer buyer follow 
the current line, that since RAM is so 
inexpensive, buy as much as you can afford? 

r*\ Not necessarily Memory is another 
I \^J situation where it's less "one-size- 
nts-all" than others would lead you to believe. 
Sometimes getting less but faster memory, 
either 2,000MHz or 1,866MHz, is going to 
be better for you, depending on what you 
need it for. Some people need more RAM, 
some need faster RAM, and some need 
slower RAM with faster timings. 



cpu: 



Wliat about hard drives? 
Storage space costs little 
money these days. 



r*\ What I usually recommend 
I \^J to people is have a solid-state 
drive for your operating system and 
have a much larger storage drive. Solid- 
state drives trade off capacity for speed. 
They're tiny by today's standards (as small 
as 64GB or 80GB) but are dramatically 
faster, and it's a good idea in general to 
have your operating system on a separate 
drive from your other data. 

/^ T~) T T Are there any important 
V_>JL Ky elements that you feel 
should be common to any computer 
purchase or build? 

r*\ Water cooling we've already 
I \^J discussed. A lot of people 
underestimate the need for a good case 
and power supply. Also, for anybody who 
is doing gaming or fast processing, always 
look into overclocking. It can directly 
increase your performance. A lot of people 
are just too nervous to take a chance at it. 



CPU 



Why do you think that's 
the case? 



r^\ If it wasn't done properly, you 
I \^J could damage your system 
with older motherboards. They didn't 
shut down or shut down efficiently 
when you hit a certain heat threshold. 
You'd hear stories about someone 
breaking their system because they 
were playing around with voltages, 
but we're no longer in the 1990s when 
overclocking meant taking a graphite 
pencil to a processor. It's a lot more 
efficient and reliable now. 

Stability is the important part here. 
The only real side effect of overclocking, 
assuming you're being careful, is heat. 
As long as you manage the heat, you 
can overclock a processor to 30% or 
40% beyond what it's originally 
manufactured for. 

/^ T~) T T Would overclocking turn 
V_>JL w a computer that's solid 
now into one that's pretty solid even 
three years from now? 

r^\ Yes, it would. Overclocking 
I \^J will make a good machine 
better, though it won't make a bad 
machine good. There's a certain 
point where the new hardware and 
functionality, such as USB 3.0, is just 
going to be more useful two to three 
years down the line than a high clock 
speed; but yes, a good machine that has 
a lot of the functionality you need right 
now will still be relevant for most uses 
down the line with a strong clock speed. 

/^^T)T T Finally, is there a life 
V_^/JL w span for a computer 
beyond which people should start 
thinking about buying a new one? 

r^\ When it no longer does what 
I \^J you need it to do — that's the 
honest answer. As long as you keep 
up good maintenance on your system, 
occasionally reinstalling the operating 
system as needed, or upgrading a part of 
it as required, a computer can last a very 
long time. ■ 



CPU/ August 2011 103 



Sign up to receive the digital editio. 



*\ // 






IT'S FREE 



+ 



CPU 

COMPUTER POWER USER 



«§£; REGISTER NOW to receive an 

IAIL when there's a NEW ISSUE 



20.. 



■ v ; 



\OA 



CPU 



Mcrosoft Arc Touch 

■rkvwu.— ii*i- mini 

I t**Jf*l**¥m*it**nl*Wi Am K946 



ufe tatfc W hh ImJ TW H.Tf.1 






Galaxy GeForce GTS 450 Super OC 

H c. W \ta Mfc^Miki «*■ «o£^V «£ J Hi. 



iM.fe'ltoft.f.feMfc.jH^r 





h.,.., ,«,.-„.. — i„. 


""""' ^ faM , 


Patriot Xporter 

1 Ui^c An P-i ... — .J <* 

»m>f. hV* *»*** UI1M 

wifciWl JWHr *t Hto] .1" 


Rage 32GB ^^^^^ 


n. u a,i r ri»H,*j(. 


FTT~^t':' T TT T"^ 


t*ta<taj**n«bk<ltararti 

JvM bra IV- .,», L..k,,kj,>~» 


■i v..-. . • . . . . ■. 


;; 1 -^'"; **■* y ;''."; - 


feat M*. -K. '*- M vm* I »- 

H»ta.*M. 
Hi lit *t Hi*. «•««■ UK. iw 


■* il 

«..U 1-9 H«t Ai V-u. bar 


asscssfe 1 




■>r**""-^t*»*-a»%* 


».«>*-*.¥.» 




VisionTek CandyBoard 

n*ili^it>HUf>nn, taHMi<%ijMtu 







J 



* fe ■ Ik % 






STEP 1 . Go to www.computerpQweruser.CQm 
STEP 2. Click on Register 



r 

Register | About Us | Contact Us 







if* 



STEP 3. If you're already a registered user of ComputerPowerUser.com 
simply enter your username and pa^, , .................... 

register in the form provided. Now you're i 
digital issue as soon as it's available each month. 



THE SAME GREAT CONTENT 1 O DAYS 



BEFORE THE PRINT ISSUE ARRIVES! 




L=P/7# 



B850-MA 
850W 



Modular Design 

80 PLUS® Gold Certified 

Peak 93% efficiency 

Silent Cooling 

13.9cm thermal programmed speed controller fan 

60cm CPU Connector 

Facilitates installation with bottom-mounted PSU chassis 

Graphic Connector 

8P PCI-E supporting extreme graphic cards 

SATA power connectors with 3.3V rail 

Supports new generation SSD 

Excellent Protections 

Over Power/Voltage/Current, Short-Circuit, and Brown Out circuits 



80 PLUS® Bronze Certified 

Peak 88% efficiency 



High effciency 5Vsb circuit 

helps system to meet EU ErP Lot 6 2010 requirements 

Silent Cooling 

13.5cm fan with intelligent RPM control 

60cm CPU Connector 

Facilitates installation with bottom-mounted PSU chassis 

Graphic Connector 

8P PCI-E supporting extreme graphic cards 

SATA power connectors with 3.3V rail 

Supports new generation SSD 

Excellent Protections 

Over PowerA/oltage/Current, Short-Circuit, and Brown Out circuits 



Product Showcase 



•mm 



iPad Cover 




Ultra Slim 



w/Bluetooth Keyboard i Pad Leather Cover 



Buy.COm DiRiecTne*i_CQto 



Trijs 



www.ecomastertek.com 



WHAT'S COOKING 

UNDER DEVELOPMENT 



A Peek At What's Brewing In The Laboratory 



by Anastasia Poland 



Researcher Paints A New Picture Of Art History 



Art historians and academics have a whole new school of scans through the software his team developed. The software uses 
learning in the form of Dr. C. Richard Johnson, Jr.'s work spectral analysis algorithms that reveal the average thread count 
with image processing. Johnson, a professor of electrical and of both the horizontal and vertical threads of the canvas, creating 
computer engineering at Cor- 
nell University, is currently 
working as an adjunct research 
fellow for the Van Gogh Mu- 
seum in Amsterdam. There, 
he is helping to scrutinize a 
compendium of Van Gogh 
paintings to set the historical 
record straight on the order of 
creation of each piece. 

Johnson has invented a new 
way of automating analysis of 
paintings by examining the 
weave of the canvas beneath. 
Currently, best-practice methods 
require a person to manually 
pour over small, select areas of 
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Professor C. Richard Johnson, Jr. of Cornell University has 
discovered, through combining his expertise in signal processing 
with his love of art history, how to determine the order in which 
Van Gogh created his masterpieces. 



a canvas to determine the thread density (number of threads per cm). 

Johnson instead has taken his expertise to create a faster, more 
accurate method. He uses X-rays of a painting and runs the X-ray 



a "weave map," according to 
Johnson. The pattern created 
in the weave map is distinctive 
and enables the researchers to 
compare canvas to canvas, and 
in matching the weave maps, 
discovering which masterpieces 
came from the same roll. 
This establishes the order in 
which Van Gogh painted his 
masterpieces and, at the same 
time, can authenticate pieces 
that were in question. 

Johnson and his colleagues 
are also using similar methods 
to examine the scalloped 
edges of the backs of mounted 
paintings to determine if they were sliced to be made smaller. In 
the end, this sort of investigation may be a vital missing piece for 
historians searching for paintings lost from an artist's collection. ■ 



Botnets' Randomness May Be Their Undoing 



Table 3: Domain names used by bots 



Type of group 



Domain names 



Botnets are a scourge of Internet 
usage, and although many man- 
hours have gone into unearthing them, 
no one has taken the pathway that 
Dr. Narasimha Reddy and his team at 
Texas A&M University (partnered 
with cybersecurity firm Narus) have in 
detecting them. 

Reddy 's group has created software 
to analyze "DNS queries instead of the 
normal practice of analyzing network 
traffic. We are grouping our analysis at 
multiple, different levels. 

"Our botnet detection system sits at the 
edge of a network (either a campus or ISP) 



and analyzes DNS queries. DNS queries 
are made to resolve a domain name . . . into 
an IP address for that domain. Our system 
looks at the queries that map multiple 
domain names to a single IP address. The 
queries and replies are analyzed at multiple 
groupings: all the names within a single 
domain (for example: www, mail, or news 
within google.com); all the names that map 
to a single IP address; and at a connected 
component level in the domain-IP graph." 
One of the most challenging aspects of 
their work was in sorting out botnets from 
CDNs (content delivery networks) that 
host multiple domains. 



Conficker botnet 



vddxnvzqjks.ws 
gcvwknnxz.biz 
joftwtvnix.org 



Mjuyh bot 



9 35c4fe [0- 9a-z] + . 6 . mj uy h , com 
c2d026e[0-9a-zj+.6.mjuyh.com 



Helldark Trojan 



may . helldark.biz 

XGR.ircdevils.net 

www. B ALDM ANPOWER. ORG 



Dr. Narasimha Reddy at Texas A&M University 
has discovered a strategy for detecting botnets 
by analyzing DNS queries. 

The group's software reviews the 
"amount of randomness" in the three 
categories listed above. His team has 
found that names generated by botnet 
machines are much more random in 
nature. This discovery was a red flag for 
Reddy to identify bots and botnets. ■ 
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WHAT'S CDDKINC 

UNDER DEVELOPMENT 



Scientists Give Their Life's Blood 
To Cyborg Research 



The Cyborg interface has been a 
long standby of sci-fi movies, 
but new research that involves human 
neurons and other tissues melding with 
circuitry could usher in the next stage 
of real-world cybernetics. 

Dr. S.P. Kosta and his colleagues at 
CHARUSAT in Gujarat, India are hard 
at work creating diodes and capacitors 
from liquefied human tissue; they are 
also attempting to use human blood 
as a "liquid memristor" (a term and 
concept coined in 1971 by electrical 
engineer Leon Chua; memory + resistor = 



thereafter is tied to that memory even 
after a new charge is introduced. 

In their first experiment with a 
biological memristor, Kosta and team 
placed two electrodes into a test tube 
filled with 10ml of human blood at 
body temperature. The researchers 
measured the voltage applied to their 
device and discovered that indeed the 
blood carried a "memory" of the voltage 
for at least five minutes. 

After Kosta's team demonstrated 
static blood's ability to work as a 
memristor, they were able to reproduce 



memristor). As conceptualized by Chua, a similar response from the blood as 

an electronic memristor is a resistor device it flowed through a container. Next 

with two terminals that, when given an up will be creating a miniature 

electrical charge, retains a memory of the version of the "flow memristor" and 

amount of that current that has passed to combine these together to perform 

through, and its resistance for a set time basic logic functions. ■ 



Video Streaming Readies 
For A New Flow 




Streaming video on your smartphone — 
due to bandwidth issues, it often brings 
more frustration than pleasure. What's a poor, 
busy videophile to do? 

Lack of video capacity is a big problem, 
and it's taking a multidisciplinary team at 
five universities (The University of Texas at 
Austin; Cornell University; the University 
of California, San Diego; the University 
of Southern California; and Moscow State 
University) and big guns at Intel and Cisco 
(via a $900,000 grant), to tackle it head-on. 

Dr. Robert Heath, one of the project 
principles from UT Austin, acknowledges that 
many people are working 
on the same issue, but that 
"a major difference between 
our work and other con- 
temporaries is our focus 
on developing and testing 
high-quality perceptual 
distortion metrics, and 
using these metrics to 
adapt the entire system." 
In other words, the team is 
using specialized algorithms 
to determine what a user 
finds visually relevant in a 
video, in order to deliver 
"fewer, more perceptually 
relevant bits per stream." 
In practical terms, the 
researchers have found 
that a viewer doesn't mind 
a pixelated background 
if a person in the video is 
clearly displayed. 

In addition, the team is 
working on figuring out new, more efficient 
network strategies, and "creating a more 
capable, perception and video-content- aware 
network infrastructure," says Heath, adding, 
"by October, we hope to have identified a 
suite of techniques that, when used in 
combination, can provide effectively 66 times 
more video of reasonable quality using the 
same system resources as used in present day 
wireless systems." ■ 
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Look For CPU At These LAN Parties 

Across The Nation — & Beyond! 



07.15.11 

LANLine - Brookfield, CT 

www.discountlaptopshop.com/c-92-lan-party.aspx 
PDXLAN 18 - Tigard, OR 

www.pdxlan.net/portland 

07.16.11 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 
Oklahoma Gamers Group - Oklahoma City, OK 

www.okgg.org 

07.30.11 

Catacombz 15.0 - Harrisburg, IL 

www.catacombz.com 
Naois Gaming - York, PA 

www.naoisgaming.com 
Pixelation: 2v2 - Dayton, OH 

www.72dpionline.com 

08.04.11 

QuakeCON 2011 - Dallas, TX 

www.quakecon.org 

08.12.11 

Grand Traverse FragFest - Traverse City, Ml 

www.gtff.us/info/events/planned 

08.13.11 

LAN Lordz - Wichita, KS 

lanlordz.net 
WV Gamers - Eugene, OR 

www.wvgamers.com 

08.20.11 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 
Oklahoma Gamers Group - Oklahoma City, OK 

www.okgg.org 

08.26.11 

PAX Prime - Seattle, WA 

prime.paxsite.com 

08.27.11 

LAN OC V9.0 - Ohio City, OH 

lanoc.org 
Naois Gaming - York, PA 

www.naoisgaming.com 

09.10.11 

LAN Lordz - Wichita, KS 

www.lanlordz.net 



09.17.11 

Intel LANFest Colorado Fall 2011 - Loveland, CO 

lanfest.intel.com/?page=event&eventid=1722 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 

Oklahoma Gamers Group - Oklahoma City, OK 

www.okgg.org 

09.24.11 

Naois Gaming - York, PA 

www.naoisgaming.com 
WV Gamers - Eugene, OR 

www.wvgamers.com 

10.08.11 

LAN Lordz - Wichita, KS 

www.lankansas.com 

10.15.11 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 
Oklahoma Gamers Group - Oklahoma City, OK 

www.okgg.org 

10.22.11 

WV Gamers - Eugene, OR 

www.wvgamers.com 

10.29.11 

Naois Gaming, York, PA 

www.naoisgaming.com 

11.12.11 

LAN Lordz - Wichita, KS 

lanlordz.net 

11.19.11 

Oklahoma Gamers Group - Oklahoma City, OK 

www.okgg.org 
WV Gamers - Eugene, OR 

www.wvgamers.com 

11.26.11 

Naois Gaming - York, PA 

www.naoisgaming.com 

12.10.11 

LAN Lordz - Wichita, KS 

lanlordz.net 

12.17.11 

Oklahoma Gamers Group - Oklahoma City, OK 

www.okgg.org 




Would you like us to help promote your next LAN? 
Give us a call at 1-800-733-3809 

® We'll be glad to consider your event 
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Cooling On Your Terms 



If you think all case fans are created equal, think again. Antec, with 
over 25 years of experience in DIY computing, has cornered the 
market on cooling your case with a truly exhaustive (pun intended) 
lineup of fans. Do your current fans have what it takes to keep up 
with your hottest components? 

Standard In Cooling 



affordable. 

• Sleeve or double-ball bearings 

• Optional LEDs 

• 80, 92, and 120mm 

2-Speed Cooling 

Antec's TwoCool fans have a 
manual 2-s 

you choose between a nuifit and 
efficient operation muuc emu a 
high-output mode for cooling your 
overclocked components or just 
keeping load temps low. 

• Optional LEDs 

• Quiet running sleeve bearings 

• 140mm (800/1 ,200rpm) 
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3-Speed Cooling 

Antec's TriCool fans give you the ultimate 
control over how much cooling output 
you want. The 3-speed switch that lets 
you choose between an 800rpm quiet 
and efficient operation mode and a 
1 ,200rpm high-output mode for cooling 
your overclocked components or just 
keeping load temps low. 

• Optional LEDs 

• Quiet running sleeve bearings 

• 80mm(1,500/2,000/2,600rpm) 

• 92mm (1, 200/1 ,600/2,200rpm) 

• 120mm (1 ,200/1 ,600/2,000rpm) 

Silent Cooler 

Antec's TrueQuiet fans feature a 
similar 2-speed switch that lets 



silent mode, for those times 
when hush is imperative. These 
are a great option for HTPCs. 

• Quiet even when running at high speed 

• Silicone grommets 

• Tool-free installation 



120mm (600/1 ,000rpm) 
140mm (500/800rpm) 



Put Some Ice On It 

Antec's SpotCool fans provide supplemental cooling for any heat-stressed 
component. SpotCool fans mount to any screw on the motherboard and have a 
flexible arm and head to direct a current of cooling air to any corner of your case. 
The newest SpotCool 100 is capable of running at a near silent 1 ,000rpm all the 
way up to 2,000rpm, for all the cooling your components can handle. 

SpotCool 80mm: 3-speed (2,000/2,500/3,000 rpm) 
• SpotCool 100mm: dual mode (thermal sensor/high speed) 




BACK DDDR 



Q&A With Professor 
Arogyaswami Paul raj 

Make A Connection 
The Co- Inventor O 



ith 
O 



Without MIMO (multiple-input, multiple -output), the antenna technology that 
allows multiple transmit and receive antennas to cooperate and pass numerous 
concurrent data streams, we wouldn't have spatial multiplexing at the heart of todays 
802.1 In specification. In fact, wed all still be using 802.1 lg 

We owe todays high-speed Wi-Fi and 4G technologies to Arogyaswami Paulraj. 
After 30 years in the Indian Navy, Paulraj joined Stanford University in 1992 and proposed the concept for spatial multiplexing in 1993. 
Today, he is a co-inventor on dozens of U.S. patents and is still pushing tirelessly to extend the possibilities of wireless communications. 




QWas there a key "ah ha!" moment 
in your initial concept of spa- 
tial multiplexing? 

AQAn early DARPA contract I worked 
rmM on was to develop algorithms for 
airborne co-channel interference cancellation 
using a receive antenna array in an outdoor 
line of sight scenario. I found that our 
algorithms would fail if sources came closer 
than about 1 5 degrees — about a third of the 
beam width. One day due to wet weather, 
we moved the receiver array indoors before 
running the experiments and discovered, to 
our surprise, that the two co-channel sources 
could be very close — a fraction of a degree 
apart — and were still separable. A day later, 
mulling over these results (during a haircut!), 
both the reason for close-in separability 
(which was scattering around the array) and 
a neat application (spatial multiplexing) came 
to my mind. 

The idea of SM is to de-multiplex a high 
bandwidth signal into multiple streams 
and transmit each stream on a different 
antenna, then recover and re-multiplex 
the streams at the receiver. I was new to 
the world of wireless communications, 
and my ideas were met by widespread 
skepticism. Actually, around this time, 
HDTV researchers working on a new 
digital standard showed considerably more 
interest in the idea's potential. Eventually, 



though, wireless communications finally 
embraced SM. Wi-Fi, HSPA+, LTE, and 
WiMAX all use MIMO-SM. 

WiMAX seems to be struggling 
Wf against LTE for 4G supremacy. Why? 

AQI believe that WiMAX's backers 
rmM made some wrong calls in posi- 
tioning the technology and consequently in 
the frequency band plans for the standard. 
WiMAX was built to serve broadband/ 
mobile Internet services and therefore 
needed wideband channels — 10MHz and 
later 20 or 40MHz. Such channels were 
near impossible to find in the traditional 
cellular bands, so WiMAX targeted new 
spectrum bands where there was plenty of 
virgin spectrum. Since traditional wireless 
carriers had no spectrum holdings in these 
bands, they were at a disadvantage or locked 
out of WiMAX. 

WiMAX backers also assumed that 
broadband/mobile Internet would never 
be a play for cellular carriers since the 
phone form factor was too small for 
Internet multimedia applications. They 
planned for a new class of broadband 
carriers serving large format displays in 
netbook-type devices. The advent of the 
iPhone proved this assumption wrong. 

LTE developed its standard and band 
plans covering all the existing cellular 



bands in addition to the new WiMAX 
bands. They made broadband an evolution 
play for massive incumbent cellular carriers 
rather than locking them out like WiMAX 
did. It is easy to see why LTE is winning. 

QDo you see any developments coming 
(including from your own research) 
that will significantly improve wireless 
performance in the face of mounting 
congestion and interference issues? 

II Q The bps/sq. mile demand will grow 
rmM by 10 times or more over the next 
10 years. This raises extraordinary challenges 
in capacity and coverage for wireless 
networks. Solutions will have to come from 
many innovations in network architecture, 
medium access, scheduling, physical 
layer, and antennas. Clearly, dealing with 
interference more intelligently at the physical 
layer has big payoffs (about two times the 
throughput), but it often comes with huge 
computational and conceptual complexity. 
Complexity will be a major challenge in 
many areas of wireless technology ■ 

William Van Winkle has written 

fascinating interviews for cpu since 

2002. Catch the best of these, updated 

and much expanded, in the "architects 

of Tomorrow" collection at architects 

oftomorrow.blocspot.com . 
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GIGABYTE 



Leader in Motherboard Innovation 




Z68, faewer Better Faster^ 

Latest 201 1 Platform with Advanced New Features 




Intel HD Graphics Intel® Smart Response Intel® Quick Sync 
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Lucid Virtu Supports Intel® 

Switchable Graphics K SKU Processor 
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(Pre-bundled with the 20GB Intel® 
Solid-State Drive 31 1 Series) 



www.gigabyte.us ca.gigabyte.com 
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Still using a hard drive? Whether you place a premium 
on sheer performance, enhanced battery life, or 
superior durability, you can't go wrong with an SSD 
upgrade. And with our SSD expertise, we've designed 
the fastest, bang-for-the-buck drives on the market. 
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'SandForce 
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MAX PERFORMANCE 

Read: up to 550MB/S ■ Write: up to 520MB/S 
Random Write 4K (Aligned): up to 60,000 I0PS 
Maximum 4K Random Write: 85,000 I0PS 




Available at: 




The SandForce driven™ Lo> 



*Based on OCZ Vertex 3 
emark of SandForce, Inc 
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